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Programme. Everything happens in Pilestredet 46, either ground (1st) floor or third floor. 

Sunday June 28th  

Time Activity  Where 

18:00 Welcome reception  1st floor 

19:30 Close   

 

Monday June 29th 

Time Activity  Where 

09:00 Conference registration  1st floor 

09:30 Conference 
opening 

ALM Chair  Athene, 1st floor 

10:00 Keynote 
address 

Lonneke Boels: Choosing data wisely: 
How adults navigate statistical 
information 

 Athene, 1st floor 

11:00 Refreshments  3rd floor 

11.30 Parallel 
sessions 

Giulia Cavallari, Domenico Brunetto: 
Fostering empowerment and responsible 
citizenship through informal mathematics 
in prison 

 3rd floor 

 PA311 
 
 
 PA314 
 
 
 PA318 

Pauline Vos, Selje Pedersen Habberstad, 
Sehrish Munawar: Math Hate – how 
mathematics teaching causes collateral 
damage with lasting effects on adult life 
Lewis H. Hosie: Everyday Decisions, 
Shared Reasoning: Discourse-Rich 
Numeracy in U.S. Adult Basic Education 

12:15 Lunch  3rd floor 

13:15 Parallel 
sessions  

Gerdien van Keeken: Counting on Art  PA311 

 
 PA314 
 
 
 PA318 

Oda Heidi Bolstad: Mathematical literacy 
– Developing a concept for the Nordic 
languages 
Diana Coben, David Kaye, Jennifer Stacey, 
Marieke Bor-de Vries: From Isolation to 
Collaboration: The role of an informal 
online writing group in academic research 

14:00 Short break  3rd floor 
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14:10 Parallel 
sessions 

Maryam Kiani: Is Clean Air Negotiable? 
How Mathematics Shapes Student 
Sustainability Decisions 

 PA314 
 
 

 PA318 
Marieke Bor-de Vries, Lonneke Boels, 
Tamara Madern, Paul Drijvers: Making 
Sense of Numbers: Professional Insights 
into Numeracy and Debt  

Refreshments  3rd floor 

15:00 Parallel 
sessions 

Rosa A. Alberto, Anita N. Alexander: 
Designing Motivational Learning Materials 
for Adult Numeracy 

 
 PA314 
 
 PA318 Claudia van der Veen: A multilingual 

approach in your math lesson: from 
research to practise 

15:50 Topic 
groups 

Maths in and for the Workplace  3rd floor open 
space  
 PA311 
 PA314 
 PA318 

Maths in Prison 

Theoretical Perspectives 

Teaching Numeracy to Adults 

16:30 Close  
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Tuesday June 30th 

Time Activity   

09:00 Keynote 
address 

Karolina Muhrman, Peter Frejd: Fourteen 
years of research on mathematics in 
vocational education 

Athene, 1st floor 

10:00 Short break  

10:20 Parallel 
sessions 

 

Anders E. Wiik: Nyhetene som 
hverdagsmatematikk: Muligheter og 
utfordringer, med eksempler fra 
værmeldinger og koronagrafer 

 PA311 In 
Norwegian 
 
 
 PA314 
 

 
 PA318 

Asia Majeed: Vocational Mathematics 
Education in Canadian Colleges: 
Preparing Students for the Workforce and 
Responsible Citizenship 
Tom McCormick: From Deficit to 
Belonging: Rethinking Engagement in 
Adult Mathematics for Responsible 
Citizenship 

11:05 Short break  

11:15 Parallel 
sessions 

 

Marthe Myhre: Hvilke kunnskaper trenger 
matematikklærere på yrkesfag og hvilke 
faktorer virker inn på deres 
yrkesrettingsprosess? 

 PA311 In 
Norwegian 
 
 
 PA314 
 

 
 
 PA318 

Pauline Vos, Anders Eickstedt Wiik: 
Interactive workshop on “academic 
writing” for Early Researchers. This 
workshop can be attended just part 1, or 
part 2, or both parts. 
Rosa A. Alberto, Anita N. Alexander, 
Catherine Byrne: Identifying Numeracy 
Needs in Prisons: Introducing a 
Numeracy Assessment Toolkit 

12:00 Lunch 3rd floor 

13:00 Keynote 
address 

Catherine Byrne: In prison – What 
happens with the mathematics student? 

Athene, 1st floor 

14:00 Short break  

14:15  Eva Holthe Enoksen: Bruk av modellering 
for å skape relevans for matematikk på 
yrkesfag 

 PA311 In 
Norwegian 
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Parallel 
sessions  

Pauline Vos, Anders Eickstedt Wiik: 
Interactive workshop on “academic 
writing” for Early Researchers. This 
workshop can be attended just part 1, or 
part 2, or both parts. 

 
 PA314 
 
 
 
 
 PA318 

Marieke Balk, Monique Pijls: 
Collaborative Learning in Vocational 
Numeracy Education 

15:00 Refreshments 3rd floor 

15:15 Parallel 
sessions: 
 

Tanja Aas: Kartleggingsverktøy i 
matematikk  

 PA311 In 
Norwegian 
 
 PA318 

Andrea Prins: From Vision and Ambition 
to Practice: Sustainable Support for 
Students with Math Problems in 
Vocational Education 

16:00 Topic 
groups 

Maths in and for the Workplace 3rd floor open 
space  
 PA311 
 PA314 
 PA318 

Maths in Prison 
Theoretical Perspectives 
Teaching Numeracy to Adults 

16:30 Close  

    

17:50 Walk together to dinner from OsloMet 
 

18:30  Conference Dinner Asylet 

 

  



5 
 

Wednesday July 1st 

Time Activity   

09:00 Keynote 
address 

Javier Díez-Palomar: Connecting 
assessment frameworks to measure 
numeracy: New avenues for research and 
social impact 

 Athene, 1st floor 

10:00 Short break  

10:20 Annual General Meeting Athene, 1st floor 

11:20 Lunch 3rd floor 

12:15 Parallel 
sessions 

Margaret Karrass: When AI Does the 
Math: Numeracy, Agency, and 
Responsible Citizenship 

 PA314 
 

 
 
 PA318 

Christian Bokhove: The relationship 
between numeracy outcomes and the 
use of numeracy skills at home and at 
work  

12:50 Parallel 
sessions 

Edwin Roovers: Increasing opportunities 
for social participation with portfolio 
assessments 

 PA314 
 
 
 
 PA318 

Diane Dalby: Figuring out where 
mathematics belongs in technical and 
vocational education: using a Community 
of Practice lens to examine curriculum 
and teaching 

13:35 Short break and refreshments 3rd floor 

13:45 Topic 
groups 

Maths in and for the Workplace 3rd floor open 
space  
 PA311 
 PA314 
 PA318 

Maths in Prison 
Theoretical Perspectives 
Teaching Numeracy to Adults 

14:30  Reflections and closing of ALM33 Athene, 1st floor 

15:30 Close of conference  
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Choosing data wisely: How adults navigate statistical information 
 

 

Lonneke Boels 

HU University of Applied Sciences Utrecht 

Netherlands 

boels.lonneke@gmail.com 

 

Abstract 

Citizens regularly search the web for answers to daily life questions. These search results are data — 

but unlike the data statistics education prepares us for, they are typically unstructured, unsystematic, 

and not produced for research purposes. Yet how adults reason statistically with such unstructured, 

unsystematic data remains largely unknown. 

Statistics education has yet to catch up: curricula emphasise producers’ tasks—e.g., how to carefully 

collect data—while consumers’ tasks—interpreting data found online, in newspapers, or on social 

media—remain largely unaddressed. Gal identified this distinction in 2000, yet empirical research on 

how adults actually perform such tasks is scarce. 

A first, broader study examined how adults handle numerical and statistical content in contemporary 

information sources. A serendipitous finding emerged: when navigating web and mobile search 

results, participants displayed unexpected forms of statistical reasoning. This prompted a second, more 

focused study with vocationally educated adults, in which we asked: how do adults reason statistically 

when they search the web? Observing adults engaged in authentic web searches for mortgages and 

consumer products, we captured how they evaluate and reason with the data they encounter. 

Both studies challenge a core assumption in statistics education: that formal procedures matter most. 

Instead, adults need and demonstrate informal statistical reasoning— including judging 

trustworthiness and navigating algorithm-driven search results—skills rarely taught in school. These 

findings suggest that, alongside producers’ tasks, greater attention to consumers’ tasks in curricula 

would better prepare adults for what they need in daily life.  
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In prison – what happens with the mathematics student? 
 

 

Catherine Byrne 

CDETB & TU Dublin 

Ireland 

catherinebyrne68@gmail.com 

 

 

Abstract 

In this presentation I will address a gap in educational research: the mathematics student in prison. 

Mathematics education for this unique category of citizens varies considerably across countries and 

within national systems. There are unique challenges and opportunities for learning mathematics in 

this under-researched context. I will showcase some previous research in the field and refer to the 

ALM Maths in Prisons Topic Group. 

I will then present results of a mixed-methods study, in which I have investigated the dispositions of a 

sample of students in an Irish prison school. Here I have examined their mathematical learning 

histories, motivations, and levels of mathematical self-efficacy. The findings reveal that students’ 

patterns of engagement vary across different learning contexts in their histories, and that engagement 

in mathematics education can serve as a pathway for students to develop citizenship through a 

strengthened sense of belonging. The data indicates that these mathematics students exhibit a blend of 

intrinsic and extrinsic motivation, with high mathematical self-efficacy. Key themes emerging from 

the data are attachment and desistance, which are particularly significant for citizenship and belonging. 

Many are motivated by a desire to help their children and to learn how to stay out of prison, believing 

that improving their mathematical skills will help them become better members of their community. 

The findings also highlight a lack of continuity across educational stages—primary, post-primary, and 

adult education. Future research into the links between mathematics education in prisons, families, and 

belonging could support responsible citizenship. 
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Connecting assessment frameworks to measure numeracy: New avenues for 

research and social impact 
 

 

Javier Díez-Palomar 

University of Barcelona 

Portugal 

jdiezpalomar@ub.edu 

 

 

Abstract 

I will examine the relationship between research in Adults Learning Mathematics (ALM) and the 

principal frameworks for assessing and measuring numeracy, considering social impact (understood as 

the extent to which individuals’ lives are improved) as a central objective of research and professional 

practice in this field. Building on this perspective, I will address some key questions: What challenges 

do individuals performing below Level 1 in numeracy face? Where are the critical gaps that require 

attention? What does current research reveal about these gaps? And how should future efforts be 

oriented to address them effectively? 

One of the main concerns over the past decade among authorities and teachers in adult education has 

been how to design efficient systems to “measure” the knowledge levels of individuals attending 

institutions that provide learning opportunities.  In 2007, a team led by Mieke van Groenestijn developed 

the first European framework for assessing adult numeracy. Ten years later, several members of this 

group contributed to the development of a new European numeracy framework, identifying common 

elements of numeracy across European countries. Frameworks for assessing and measuring numeracy 

are generally shaped by two main sources. First, they draw on developments in research. Second, they 

build on and evolve from earlier frameworks. For example, frameworks such as PIAAC or CENF rely 

both on the research literature on numeracy and on previous large-scale assessment frameworks (or 

earlier versions of themselves).  

These large-scale surveys contribute to outlining the basic framework that many of us ultimately use as 

a reference in our professional practice. This presentation aims to provide an opportunity to better 

understand and clarify these large-scale surveys, and to reflect collectively on the impact they have—or 

could have—on our work. I will also argue that practitioners can have a voice in shaping such initiatives, 

ensuring that large-scale surveys incorporate practitioners’ knowledge and better respond to their needs. 

  



10 
 

Fourteen years of research on mathematics in vocational education 
 

 

Karolina Muhrman, Peter Frejd 

Linköping University 

Sweden 

karolina.muhrman@liu.se 

 

 

Abstract 

This presentation summarises findings from 14 years of research on mathematics in Swedish 

vocational education and how teaching can be organised to support both learning and motivation. 

Throughout the research programme, we have identified that many vocational students encounter 

school mathematics that is largely detached from their future professions. This disconnect contributes 

to weak performance, low motivation and limited perceptions of relevance. At the same time, 

mathematical competence has become increasingly important in modern workplaces, highlighting the 

need for teaching models that connect more effectively to vocational practice. Our studies have also 

shown that several such teaching models may be used and that collaboration between mathematics 

teachers and vocational teachers, as well as the choice of teaching environment, is central for 

successful outcomes. 

Building on this long-term work, our current project investigates how mathematics teaching can be 

designed to strengthen vocational students’ skills and motivation through the integration of authentic 

workplace contexts. The project includes interventions in both regular classrooms and actual 

vocational environments, allowing us to analyse how different settings influence engagement and 

understanding. Using a longitudinal mixed-methods design with tests, questionnaires based on Self-

Determination Theory and a 2 year follow-up, we examine both short and long term effects on 

competence, perceived relevance and motivation. 

The presentation highlights key insights from our research and presents new results from the final 

stages of the project. 
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Designing Motivational Learning Materials for Adult Numeracy 
 

Rosa A. Alberto, Anita N. Alexander 

HU University of Applied Sciences Utrecht 

Utrecht, Netherlands 

<rosa.alberto@hu.nl> 

 

Abstract 

Numeracy, alongside literacy and digital skills, is a key foundational competence for participating in an 

increasingly data-driven and mathematized society (Hoogland, 2023). Limited numeracy constitutes a 

significant individual barrier, hindering financial and administrative independence, increasing the risk 

of unemployment or low-wage work, reducing health literacy, and often causing feelings of shame and 

social exclusion (Gal et al., 2020; OECD, 2024). At the societal level, low numeracy contributes to 

higher care and support costs, reduced labor productivity, and a growing divide between those who can 

and cannot keep up with societal changes.  

Despite the urgency, only about 5% of Dutch basic-skills courses focus on numeracy, and existing 

provision rarely reflects learners’ everyday contexts, leading to persistently low participation-rates. 

Barriers to accessing numeracy courses for adults include anxiety and lack of confidence and motivation 

to engage and persist in learning often due to negative school experiences (Goos et al., 2023; Windisch, 

2016). Addressing this gap requires a tailored adult numeracy approach that is accessible, flexible, 

grounded in meaningful contexts, and responsive to adult learners’ experiences. 

The project Design Capacity for Numeracy responds to this need through a design-based 

implementation research approach (Century & Cassata, 2016) that integrates the development of a 

theoretical didactical design framework for adult numeracy learning, the iterative design and refinement 

of concrete learning materials, and their implementation and evaluation in authentic non-formal learning 

environments. 

This workshop introduces this integrated approach and explores how meaningful numeracy learning 

modules, using both digital and paper-based materials, can be designed and implemented in non-formal 

adult learning environments. Participants will work with prototype learner and teacher materials on the 

themes of transport and health, discuss the underlying didactical design choices, and examine how 

numeracy can be embedded in authentic contexts. The materials include visual discussion sheets that 

activate prior knowledge, everyday tasks involving distances, units, time, and finances, and targeted 

contextualized exercises for skill development. All materials are supported by guidance manuals for 

professionals. 
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Identifying Numeracy Needs in Prisons: Introducing a Numeracy 

Assessment Toolkit 
 

Rosa A. Alberto, Anita N. Alexander, Catherine Byrne 

HU University of Applied Sciences Utrecht 

Utrecht, Netherlands 

CDETB Education Service to Prisons & TU Dublin 

Dublin, Ireland 

<rosa.alberto@hu.nl> 

 

Abstract 

Numeracy is the ability to understand and use numerical information in everyday and work-related 

situations, such as grocery shopping, reading pay slips, using medication, or planning work schedules 

(Gal et al., 2020; Hoogland, 2023). In prisons, an estimated 30% to 50% of adults have limited numeracy 

skills (Creese, 2016; Rampey et al., 2016). This percentage is far higher than in the general population 

and exceeds rates of low literacy, creating significant barriers to employability, daily life management, 

and successful reintegration. Given this high prevalence and the structural and motivational barriers that 

limit adults’ access to education (Windisch, 2016), it is essential to understand adults’ attitudes and 

abilities at entry in a systematic and supportive way (UNESCO, 2020). Without insight into individuals’ 

numeracy strengths, challenges, and prior experiences, educators cannot tailor instruction, provide 

appropriate support, or guide learners toward suitable pathways. Furthermore, prison education 

programs operate in fluctuating environments, with limited time and resources, so efficient identification 

of learners' needs is critical. 

This workshop introduces a numeracy assessment toolkit for prisons, developed through the Erasmus+ 

project Strengthening Numeracy in Prisons, a collaboration between partners in the Netherlands, 

Belgium, and Ireland. The toolkit begins by exploring learners’ prior experiences with numeracy and 

school mathematics, followed by a short skills assessment covering general numeracy and work-related 

contexts such as cooking, technical drawing, and woodworking. This paper-based assessment, 

administered with guidance from educators, serves multiple functions: it helps educators build a rapport 

with learners; it brings informal and practical numeracy skills to the surface; and it supports placement 

decisions, instructional planning, and referrals to additional support. Participants in the workshop will 

try out assessment items, explore how to adapt or design items, and consider how the toolkit can be used 

in different countries and in learning settings beyond prisons. Participants will gain insights into 

numeracy assessment procedures, prisoners’ numeracy needs and dispositions, and see a community of 

practice in action.  
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Collaborative Learning in Vocational Numeracy Education 
 

 

Marieke Balk1, Monique Pijls2 

1Aeres MBO Velp, The Netherlands 

m.balk@aeres.nl 

 
2Practoraat Gecijferdheid in het mbo,  

ROC van Amsterdam-Flevoland, Amsterdam, The Netherlands 

m.pijls@rocva.nl  

 

Abstract  

Collaboration is one of the key elements essential for developing students’ numeracy. In the 

Common European Numeracy Framework, numeracy is conceived as a social practice that includes 

dispositions such as communication and collaboration (Hoogland & Van Groenestijn, 2021). In many 

professions, as well as in private life and society, the ability to work together and communicate about 

numeracy is essential. In this sense, collaboration is also a key component of responsible citizenship.  

Collaborative learning has positive effects on students’ mathematics achievement and attitudes 

in mathematics, including in vocational contexts. It may stimulate higher-order thinking and problem-

solving skills, as students learn by helping each other, comparing strategies, and providing explanations 

to their peers (Webb et al. 2021). Despite this evidence, collaborative learning is rarely implemented in 

a structured way in vocational mathematics education in the Netherlands.  

The teacher-researcher involved in this project works with students aged 18+ in horticulture and 

floral design programs. As a mathematics teacher, Marieke has extensive experience with active learning 

approaches that stimulate students’ thinking. Her current research focuses on designing and testing tools 

for collaborative learning in numeracy education, in order to inspire her colleagues to work with 

collaborative learning. Central activities include vocationally oriented assignments with a strong 

numeracy component, for example within gardening projects. 

In this workshop, participants will experience several collaborative learning activities aimed at 

vocational numeracy and share their own experiences with collaborative numeracy teaching: why, what, 

and how? The aim is to explore new lesson ideas, inspire mathematics teachers, and identify new 

research questions related to collaborative learning in numeracy education. 

Acknowledgements 
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The relationship between numeracy outcomes and the use of numeracy 

skills at home and at work 
 

 

Christian Bokhove 

University of Southampton, United Kingdom 

C.Bokhove@soton.ac.uk 

 

Abstract 

Numeracy is essential for navigating modern life, enabling adults to access, interpret, and communicate 

mathematical information in order to manage everyday tasks, make informed financial decisions, and 

engage effectively at work and in society. The Programme for the International Assessment of Adult 

Competencies (PIAAC) conducted by the Organisation for Economic Co-operation and Development 

(OECD) provides a cross-national source for adult numeracy. This paper presents a cross‑national 

analysis of adult numeracy outcomes using the 2023 cycle of PIAAC for 31 countries. Controlling for 

demographic factors like gender, age and language at home, we specifically focus on adults’ use of 

numeracy-related skills at home and at work, and their relationship with numeracy outcomes. In 

conducting our analysis we take into account the complex survey design of the PIAAC dataset. We 

present results from across participating nations, but focus our interpretation on England (N=4,941). 

Preliminary findings indicate substantial cross‑national variation in numeracy outcomes. 

Findings from England reveals that both the use of numeracy skills at home and at work are significant 

positive predictors of numeracy outcomes. Inclusion of numeracy skills use predictors reduces the 

negative effect of the gender predictor. When we looked at numeracy, gender, age and language at home 

as predictors of the use numeracy skills at home and at work, numeracy positively predicted both 

numeracy skills use at home and at work. Being female negatively predicted the use of numeracy skills 

at work, but not at home. Speaking English at home negatively predicted the use of numeracy skills at 

home, but not at work. Being older was a negative predictor for the use of numeracy skills at home, and 

a positive predictor for the use of numeracy skills at work. We conclude our paper by indicating what 

these findings might mean for policy. 
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Mathematical literacy – Developing a concept for the Nordic languages 
 

 

Oda Heidi Bolstad 

Volda University College 

Volda, Norway 

bolstado@hivolda.no 

 

Mathematical literacy and related concepts denote the competence to deal with the 

mathematically related aspects of engaging in society with independence and agency. 

However, in many languages, the term lacks a non-English equivalent. In some languages, the 

word literacy has such a narrow meaning that it can be impossible to convey the broad 

meaning intended. For example, in Spanish, French, and Scandinavian languages, literacy is 

linked to very basic reading and writing competencies. As a result, the concept has been found 

to be unknown, misunderstood and, hence, problematic. 

 

Mathematical literacy has gained political and educational attention in many countries, 

including the Nordic countries, particularly through The Programme for International Student 

Assessment (PISA), and the PISA framework has had a great impact on the development of 

the participating countries’ curricula and policy documents. For example, the Norwegian 

curriculum has included the basic skill “rekning”, with the English translation “numeracy”. 

However, the Norwegian notion “rekning” is problematic, as it usually denotes the execution 

of the elementary arithmetic operations with numbers: addition, subtraction, multiplication, 

division. The term “numeracy” is also sometimes understood in this way. Often, as in the 

Norwegian PISA reports, concepts like mathematical competence and mathematical culture 

are used to avoid the narrow connotations of the term literacy in educational debates. 

However, these concepts have their own connotations.  

 

It is crucial that learners develop the competence to understand and act upon quantitative 

information encountered in societal contexts. If we are to accomplish this, it is important that 

the concept we use to denote this competence convey the intended meaning. In this workshop, 

I want to invite participants to contribute alternative concepts that both convey the meaning of 

mathematical literacy and can be translated into other languages, particularly the Nordic 

languages. This discussion is long overdue. 

 

The workshop will be structured around three short phases. First, participants will map the 

meanings and connotations of existing national and international terms related to 

mathematical literacy through a rapid collective brainstorming activity. Second, small groups 

will analyse 2–3 short examples of mathematical literacy-related descriptions and discuss 

what these competences look like in practice. Finally, each group will propose one or two 

alternative concepts that could work across Nordic languages. These suggestions will be 

shared in a brief plenary, where we identify common patterns, promising directions, and 

potential pitfalls. 
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Making Sense of Numbers:  
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Abstract  

There is a general consensus that numeracy and financial behaviour are related (Darriet et al., 

2021). However, numeracy is usually measured in a limited way, often through questions that focus 

mainly on percentages (Bor-de Vries et al., n.d.). To build a broader picture, we involve professionals 

who support individuals experiencing financial problems. In this presentation, we will share preliminary 

findings from focus group discussions with such professionals. The guiding research question is: 

According to professionals, what role do different aspects of numeracy play in the functioning of people 

with financial problems? 

Five focus group sessions were conducted with professionals ranging from volunteer debt 

counsellors to bailiffs. The discussions were guided by the following themes: perceived clients’ financial 

numeracy challenges, observed clients’ financial numeracy strengths, and ways in which professionals 

identify their clients’ numeracy-related difficulties. 

The focus group audio data were analysed using the Common European Numeracy Framework 

(Hoogland 2023).  This framework describes numeracy as involving four aspects: context, knowledge 

and skills, higher-order skills and dispositions. See Figure 1 for more details. 

 
 

Figure 1. Common European Numeracy Framework (Hoogland, 2023). Adapted and updated. 

 

One of the initial results suggests that professionals frequently see clients struggling to maintain 

an overview of their financial situation. This makes it harder for them to tackle their financial problems. 

As stated by a participant:  
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I do think that the people who don’t have that overview aren’t doing any calculations, because they simply 

don’t have a clear picture. So yes, what would they even be calculating with?  

We classified this ability to keep an overview under higher order skills, particularly: processing 

information and managing situations. This points to higher order skills being an important aspect of 

financial numeracy. As the study is ongoing, further findings will be shared at the conference. Gaining 

insight into which numeracy aspects are challenging for people in financial difficulty may help 

strengthen the support they receive. 
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Abstract 

A good citizen justice-oriented can be meant as an individual who critically analyses social issues and 

understands structural factors. In this sense, responsible citizenship should be understood as the exercise 

of critical agency rather than passivity. In this perspective, the present study investigates the potential 

of informal mathematics workshop as a tool for fostering empowerment among young adult inmates. 

These participants live in a complex prison context characterized by marginalization and deprivation of 

liberty. To achieve our objective, we observe the exercise of critical agency among inmates, which our 

intervention means as the transformative process of turning a person from a passive subject into a 

conscious social actor through critical thinking. 

Within this framework, informal mathematics is introduced as an exploratory, collaborative, and 

manipulative practice based on open-ended problem solving. The workshop shifts the focus from 

memorizing rules to acquiring practical skills for the future, such as discovering patterns and addressing 

problematic situations. To manage high participant turnover, we designed eight independent meetings 

without educational or linguistic prerequisites, focusing on mathematical and logical competencies, with 

two meetings dedicated to physics. Each meeting presents tasks of progressive difficulty to maintain 

engagement, during which participants collaborate in small groups, standing at vertical board to 

encourage active participation. Throughout the activities, tutors never give direct answers but rather 

guide participants toward pattern discover encouraging autonomous reasoning. 

To analyse the actual transforming power of the workshop, the study adopts a questionnaire composed 

of eight items designed to explore the motivational dimensions of inmates. In particular, the 

questionnaire focuses on the components of subjective task value, namely utility value, intrinsic value, 

and attainment value. To investigate these values, we focused on the responses to the closed-end 

question “Why did you come to this workshop?”, which emphasizes the agency of inmates. 

The results indicate a transition of values: a shift in motivation from an initial utility value, related to 

distraction from the prison environment, toward intrinsic and attainment values associated with 

intellectual stimulation. The findings suggest that, through repeated success in carefully designed 

informal mathematics and problem-solving activities, participants develop increased confidence in their 

cognitive abilities, which may represent a key driver of this transformation.  

In conclusion, the study suggests that responsible citizenship may be closely linked to the reclaiming of 

intellectual agency, which is essential for engaging with social complexity.  Developing this critical 

numeracy may represent a fundamental prerequisite for enabling individuals to transform mathematics 

from a simple curricular subject into a powerful instrument of personal freedom, conscious social 

reintegration and autonomous growth. 
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Abstract  

Academic writing can be rewarding, but it can also be challenging and isolating (Caux, 2017; Simmons 

& Singh, 2019). Over the past few years, our writing group has met online every few weeks for up to an 

hour. Participants can share a short piece of writing for feedback, and others respond in writing or 

discussion. Feedback may focus on writing style, academic English, content, or useful references and 

research ideas. The group offers space for shared discussion, debate, and knowledge. 

Writing groups can benefit both early-career and experienced researchers. They help create 

structure and motivation through shared goals, while also reducing the isolation that often comes with 

writing. Reading and commenting on others’ work can also improve your own writing. 

This session will explain how our group works and how shared experiences of writing can 

support people on their research journey (Simmons & Singh, 2019; Thomson, 2026). It may be 

especially useful for those involved in the ‘Theoretical Perspectives’ topic group. We will also share 

ideas on how to start your own (online) writing group with friends or colleagues. 

There will be plenty of time for discussion and questions with current ALMWG members, and 

you can find out how to join the group. You may also meet others interested in starting a new group if 

our meeting times do not suit you. 
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Abstract 

Research into the use of mathematics in the workplace suggests that numerical and mathematical 

competencies are essential, yet the nature of the skills required varies considerably between different 

occupations (FitzSimons, 2013). This poses problems for education providers and mathematics teachers 

in technical and vocational education, in terms of the curriculum, course structure and teaching 

approaches most suitable to prepare adults mathematically for their working lives. 

Although the mathematics might not be advanced, the settings are complex (Marks & Hodgen, 

2013) and therefore the application of routine mathematical processes in a work environment presents 

challenges. A further issue when preparing students for the workplace is the well-evidenced difficulty 

of recognising even the same mathematics in different settings (e.g. Nunes et al., 1993). The ‘situated’ 

nature of learning (Lave & Wenger, 1991) restricts the transferability of knowledge between classroom 

and workplace and hinders the process of pre-learning work-related mathematical skills in a classroom 

setting.  

When examining mathematics in specific workplace situations, researchers have often theorized 

using frameworks such as Cultural Historical Activity Theory (CHAT) that focus on ‘activity’ and the 

identification of boundary objects to aid the crossing between different activity systems. A more social 

and relational perspective will be taken in this session to explore how Wenger’s (1999) concept of a 

community of practice supports a better understanding of the mathematics learner in technical or 

vocational education, and where mathematics fits into their pathway to the workplace. 

By revisiting findings from key research in this area, a theoretical discussion will be developed 

in which the learner is considered as a potential member of dual communities of practice, 

(technical/vocational and mathematical) within common curriculum types and delivery models. The 

effects on students’ mathematical preparation for the workplace will also be examined, leading to some 

important implications for curriculum design and teaching whilst helping to make sense of the 

problematic placing of mathematics within technical and vocational education. 
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Abstract  

Eit av måla med Fagfornyinga (LK20) er auka yrkesrelevans i dei yrkesfaglege studieprogramma. 

Samstundes har matematisk modellering fått ein tydelegare plass i matematikkfaget, mellom anna 

gjennom vektlegging av å bruke matematikk til å forstå situasjonar frå røynda. Med det som bakgrunn 

har eg undersøkt problemstillinga: Korleis kan modellframkallande aktivitetar bidra til å skape relevans 

for elevar i Matematikk 1P-Y ved utdanningsprogrammet Frisør, blomster, interiør og 

eksponeringsdesign (FBIE)? 

Studien tok utgangspunkt i ein modelleringsaktivitet knytt til drift av ein frisørsalong, som vart 

gjennomført med elevar på FBIE. For å analysere aktiviteten samla eg inn elevsvar, videoopptak av 

arbeidet med aktiviteten, feltnotat og videostimulerte recall-intervju. Det brukte eg til å studere 

modellane elevane utvikla, modelleringssyklusen til elevane og korleis relevans kom til uttrykk i 

aktiviteten. Som rammeverk for å studere relevans brukte eg definisjonen til Hernandez-Martinez & Vos 

(2018). Modelleringssyklusen vart analysert ved å bruke rammeverket MAD (Ärlebäck, 2009).  

Resultata viste at elevane utvikla modellar og var innom alle dei ulike stega i 

modelleringsprosessen. Eg konkluderte med at aktiviteten fungerte som modellframkallande aktivitet 

(Lesh et al., 2000). Relevans kom særleg til uttrykk gjennom identifikasjon, bruk av eigne erfaringar, 

vurdering opp mot røynda og eksplisitt uttrykk for relevans, og aktiviteten var difor relevant for elevane 

og for formålet. Det var likevel varierande i kor stor grad elevane uttrykte at aktiviteten var relevant for 

dei. 

Studien peikar på at modellframkallande aktivitetar kan vere eit nyttig verktøy for å fremje 

yrkesrelevans i matematikkundervisninga ettersom elevane kan bidra med eigne erfaringar frå praksis 

som gjer aktiviteten relevant. Eg fann at elevane særleg brukte eigne erfaringar til å tolke oppgåveteksten 

og estimere storleikar. Eg fann òg at elevane uttrykte identifikasjon med oppgåveteksten, noko som kan 

tyde på at aktiviteten bidrog til å byggje ein identitet som yrkesutøvarar.  
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Abstract 

Adults’ capacity to interpret quantitative information, weigh tradeoffs, and justify decisions is 

foundational to economic mobility and responsible citizenship. Yet nearly one third of U.S. adults lack 

sufficient numeracy to manage critical quantitative tasks in daily life, with national data indicating 

declining average performance and increasing proportions at the lowest proficiency levels (NCES, 

2024). In an era of selective framing and algorithm-driven media amplification, limited numeracy leaves 

adults particularly vulnerable to misleading quantitative claims shaping civic and economic decisions 

(Dewey, 2024). Adult basic education (ABE) programs represent a critical but underexamined context 

for strengthening adults’ mathematical literacy and agency.  

This paper presents the design and early investigation of a discourse-rich, highly contextualized 

numeracy course for ABE learners, developed through a U.S. Department of Education Institute of 

Education Sciences (IES)–funded research and development project. Grounded in research on 

mathematical discourse as a driver of conceptual understanding and in equity-centered perspectives on 

participation (National Council of Teachers of Mathematics [NCTM], 2014; Herbel-Eisenmann et al., 

2017; Gutiérrez, 2012), the course integrates authentic personal, workplace, and civic contexts with 

scaffolded development across core domains, including number systems, proportional reasoning, and 

data distributions. Instruction is organized through recurring “signature routines” that invite multiple 

solution paths and position learners to explain, question, and build on one another’s reasoning (Cavanna 

et al., 2024). Each lesson is paired with a preparation activity that develops key vocabulary and 

prerequisite skills, alongside supports designed to foster inclusive and resilient learning communities. 

In this way, numeracy is approached not only as the application of mathematical skills, but as 

participation in shared sense-making about quantitative situations. 

We report preliminary findings from a quasi-experimental study and complementary classroom-

based analyses examining both numeracy outcomes and the nature of mathematical discourse. Results 

indicate a modest but practically meaningful improvement in numeracy achievement (g = .27), alongside 

widespread student-reported engagement in articulating thinking, responding to others’ ideas, and 

evaluating alternative strategies. Classroom analyses suggest that structured routines and professional 

learning supports can enable instructors to enact key discourse practices, though variability in the depth 

and quality of discourse highlights the need for sustained instructional support. 

These findings contribute to a limited evidence base on discourse-centered numeracy instruction 

in adult education and suggest that structured mathematical discourse can serve not only as an 

instructional approach but as rehearsal for evidence-based civic dialogue and critical interpretation of 

quantitative claims in media and public life. By foregrounding reasoning, critique, and justification 

within authentic contexts, this work offers design principles for fostering mathematical agency and 

equitable participation in adult numeracy learning and teaching contexts. 

During the session, participants will engage in a collaborative numeracy task and examine the 

instructional routines and design principles that support discourse-centered, context-responsive 

numeracy learning. 
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Abstract 

Generative AI now mediates how adult learners encounter quantitative information, raising questions 

about agency and about the questions learners think to ask. This presentation reports on a financial 

mathematics project in a numeracy course at a Canadian university. To complete the project, students 

had to investigate, collect data, and decide whether to buy a new car, lease a new car, or buy a 3-year-

old car, given specific constraints. Students were encouraged to use AI and submit their prompts for 

assessment along with the rest of their deliverables. Of the 60 student participants, seven engaged AI as 

a thinking partner. The remaining 53 used AI to make the decision for them rather than to inform one, 

and their prompts were nearly interchangeable in meaning. The talk reflects on the pedagogical 

implications and on a follow-up exercise developed in response. 

Rationale 

Numeracy has long been recognized as a competency for engaging critically with quantitative 

information and for participating in civic and economic life (Steen, 2001; Geiger et al., 2015). For adult 

learners, mathematics increasingly appears not as content to be mastered but as a means of making 

everyday decisions (Gal, 2024). At the same time, generative AI is being rapidly being adopted in higher 

education (Black & Tomlinson, 2025; Kasneci et al., 2023). Students can now obtain fluent quantitative 

explanations without consulting a single primary source. The concern this raises for adult numeracy 

educators is not only whether AI gives correct answers but also whether AI changes the questions 

students think to ask, and therefore whether they remain the agents of the decisions they reach. 

Learners and Institutional Context 

Numeracy for University and Beyond is offered by the Institute for the Study of University Pedagogy – 

an interdisciplinary academic unit that offers general-interest courses and incorporates the Academic 

Skills Centre. The Numeracy course covers content that students typically do not encounter in high 

school or in their academic programs, such as elements of set theory for processing surveys, numeration, 

logic for assessing the validity of arguments, financial mathematics, inflation, taxation, and several other 

topics. The purpose is to help students acclimate to university life and build connections between the 

highly theoretical university mathematics curriculum and the kinds of quantitative judgement adults are 

asked to exercise in academic, professional, and personal life. 

Enrolment is capped at 90 students per semester across three sections. Although the course is formally 

housed in a research university, it is an adult-numeracy intervention rather than a university-mathematics 

course: its content (financial mathematics, applied logic, set theory at an applied level), its pedagogy 

(project-based, reflective, and accommodating diverse prior preparation), and its purpose (bridging 

theoretical mathematics to adult civic and economic decision-making) align with the competency-based 

view of numeracy articulated in recent reviews of the field (Gal, 2024). The course was originally 

designed for first- and second-year students; in practice, roughly 40% of each cohort are upper-year 

students who take it to consolidate quantitative skills their majors did not cover and to improve their 

grade-point average. Most students major in the life sciences, physics, chemistry, forensics, 

mathematics, statistics, or computer science. The majority are children of immigrants or English 

language learners, reflecting the linguistic, cultural, and educational diversity that the adult-numeracy 

literature has long centred. Given this diversity in academic backgrounds and prior preparation, project-

based learning and reflective writing are the main course activities and assessment objectives.  
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The Project and AI Integration 

The presentation will focus on a project in financial mathematics titled “Buying vs. Leasing a Car.” 

Students are invited to choose among three options: purchase a new vehicle, lease a new vehicle, or 

purchase a three-year-old previously leased vehicle, given a fixed down payment, a budget, and a five-

year time horizon. In class, students are shown how to use the online calculators that dealerships publish, 

which produce precise, vehicle-specific terms. They are then explicitly encouraged to use any available 

AI tool, including the University-licensed Co-Pilot, for background research on depreciation, interest 

rates, and insurance. The assessment rubric weights five components equally; one of them is the set of 

prompts the student submits. Students hand in their prompts but not the AI’s answers: the question, not 

the response, is the artifact under review. 

What Happened 

Of 60 students, seven used the dealership tools to obtain specific terms for specific vehicles and 

produced grounded, defensible decisions; I verified their figures against the websites. The remaining 53 

submitted near-identical work in which prices, interest rates, and monthly payments appeared as ranges 

rather than as facts about any particular car. Their prompt logs were practically interchangeable in 

meaning, for example, “How much should a young professional with a first job spend on a car?” and 

“What monthly payment can I afford if I make $65,000 a year?” These students did not use AI to inform 

their decision; they used it to make one. The same project, assigned in the previous semester with no 

instruction about AI in either direction, had produced submissions that were uniformly stronger in 

research and analysis than these 53. The most telling pattern was not in AI's answers but in students' 

questions, which converged on a single generic form despite the primary sources shown in class. 

In response, and with the cohort's permission, I designed a follow-up exercise in which students used 

the project rubric to grade two sample submissions, one strong and one in need of improvement. Students 

were asked to identify the moments when AI functioned as an assistant supporting a human decision-

maker, and the moments when AI was itself the decider. In the next iteration of the course, I plan to 

make this assistant/decider distinction explicit from the first week and to treat prompt-craft and the 

critical evaluation of AI-generated knowledge as numeracy competencies in their own right. 

Implications and Next Steps 

This experience suggests that the pedagogical concern about generative AI in adult numeracy is not 

primarily about AI misinformation or hallucinations. Rather, fluent AI output can diminish students’ 

ability to ask better questions, including the basic numeracy practice of consulting a primary source 

when one is readily available. The Mollick and Mollick (2023) framing of AI as an authority, tool, or 

thinking partner offers a useful vocabulary for students. The findings in this study suggest that the AI’s 

position of authority is the default one, unless instructors actively design against it. Sfard’s (2008) 

account of learning as participation in mathematical discourse offers a way forward: if AI is a participant 

in the discourse, then the quality of students’ prompts (their contributions to that dialogue) becomes a 

legitimate and assessable object of numeracy instruction. The talk will share examples of students’ work, 

the comparative exercise developed in response, and the redesigned task structure intended for the next 

iteration of the course. 
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Abstract  

How do students make decisions when mathematics, ethics, economics, and sustainability collide? What 

happens when clean air, public health, and economic growth cannot all be maximized at the same time? 

This presentation shares a classroom experience designed to help adult learners explore these tensions 

through mathematical reasoning and policy-based decision-making. 

The activity was implemented in a Calculus II course enrolling first- and second-year undergraduate 

students pursuing STEM education and related quantitative academic pathways. Students participated 

in a sustainability simulation centered on a fictional city facing severe air pollution and increasing public 

health concerns. Acting as city council members, students evaluated ten environmental policy options 

using numerical indicators related to economic cost, air quality improvement, biodiversity, equity, and 

public health. 

Working within limited resources, students assigned mathematical weights to competing priorities, 

calculated policy scores, debated trade-offs, and selected which policies should be implemented. 

Throughout the activity, students were repeatedly confronted with a central question: Should clean air 

be treated as a negotiable policy outcome or as a fundamental human’s right? 

The presentation will share examples of student reasoning, policy choices, survey responses, and 

reflective comments that emerged during the activity. Interestingly, although many students initially 

viewed clean air as completely non-negotiable, some became more willing to negotiate environmental 

outcomes after engaging with mathematical trade-offs and economic constraints. At the same time, post-

activity reflections showed increased awareness of the long-term importance of sustainability and public 

health. 
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Abstract  

Canadian colleges play an important role in preparing students for workforce participation through 

vocational education programs. Within business programs, mathematics courses are intended not only 

to strengthen students’ quantitative skills but also to support their financial understanding in the 

workplace and everyday contexts. This presentation draws on findings from my qualitative doctoral 

study examining how financial numeracy is conceptualized within business mathematics textbooks used 

in a Canadian college in Toronto, Ontario. Guided by the numeracy model (Goos et al., 2014), the study 

explores how textbook content positions financial numeracy in relation to workplace preparation, 

personal financial management, and responsible citizenship. The research is based on a qualitative 

analysis of business mathematics textbooks commonly used within college business programs. 

The findings suggest that vocational mathematics education places a strong emphasis on 

practical, application-oriented financial skills such as budgeting, loans, mortgages, payroll, taxation, 

and interest calculations. Across textbooks, financial concepts are presented through contextualized 

examples and structured procedures to support students’ confidence and procedural understanding 

when applying mathematics in financial contexts. At the same time, opportunities for critical 

engagement with broader social and economic issues appeared less consistently developed within the 

textbook content. This presentation argues that vocational mathematics education in Canadian colleges 

has the potential to contribute not only to workforce readiness but also to the development of informed 

and responsible citizens. In doing so, the study highlights both the strengths and limitations of current 

approaches to financial numeracy education and raises questions about how vocational mathematics 

curricula might further support critical financial reasoning alongside procedural competence. 
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Abstract  

Learners in resit mathematics classrooms are often positioned through a deficit lens, defined by prior 

failure, low attainment, or additional learning needs. In the UK, learners who do not achieve the required 

grade in mathematics at age 16 are required to continue mathematics education. This session is situated 

within this context, while recognising that the approaches have wider relevance across adult 

mathematics education, from prison education to third age education. As increasing numbers of learners 

present neurodivergent traits, this framing becomes more visible and more problematic. While intended 

to support, deficit centred approaches can reinforce low self-efficacy, limit participation, and restrict 

learners’ relationship with mathematics. 

This session draws on ongoing MPhil research to explore a shift from deficit centred models towards a 

focus on belonging within resit mathematics classrooms. Rather than beginning with labels or perceived 

gaps, the approach centres on creating conditions in which all learners, including those who are 

neurotypical, can engage meaningfully with mathematics. Here, belonging is not an additional layer of 

support, but a prerequisite for engagement (Strayhorn, 2019). 

The session will explore how this shift enables attention to broader purposes of education, including 

participation in society, drawing on strategies from adaptive learning to more unconventional influences 

such as the non-verbal communication styles seen in ZZZap!. 

Drawing on Biesta’s articulation of qualification, socialisation, and subjectification (Biesta, 2010), the 

discussion will consider how mathematics education can support learners not only to achieve, but to 

participate, feel recognised, and act within a wider social context. Participants will reflect on how current 

practices position learners, and consider practical ways of moving towards more inclusive, strengths 

attentive approaches that support engagement for all. 

In doing so, the session argues that fostering belonging within mathematics classrooms is central to 

supporting adults to learn and use mathematics as part of responsible citizenship. 
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Hvilke kunnskaper trenger matematikklærere på yrkesfag og hvilke 

faktorer virker inn på deres yrkesrettingsprosess?  
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Sammendrag 

Målet med min masterstudie har vært å undersøke hvilke kunnskaper en matematikklærer ved yrkesfag 

har behov for i sitt arbeid med yrkesretting av matematikk, i tillegg til hvilke faktorer som virker inn på 

deres yrkesrettingsprosess. For å belyse temaet gjennomførte jeg fokusgruppeintervju med seks 

matematikklærere ved yrkesfag fra to skoler.  

Jeg tok utgangspunkt i Shulman (1986) og andre forskeres videreutvikling av hans arbeid med 

å belyse behovet for kunnskap til en lærer. Teorien brukte jeg som et grunnlag for å utvikle en første 

utgave til et helhetlig rammeverk for å synliggjøre en nødvendig kunnskapsbase for matematikklærere 

på yrkesfag. Rammeverket presenterer jeg gjennom en visuell modell jeg har kalt «Matematikklæreres 

kunnskapsbase for yrkesretting». Modellen besto opprinnelig av seks hovedkategorier av kunnskap med 

tilhørende underkategorier.  

I fokusgruppeintervjuene synliggjorde informantene et tydelig behov for kunnskap som er 

spesielt for matematikklærere på yrkesfag. Dette er kunnskap knyttet til yrkesfagets egenart, 

terminologi, teknologi, arbeidsmetoder og prosesser, samt yrkesfaglig læreplan, læringsmiljø og 

kontekst. På bakgrunn av dette spesielle kunnskapsbehovet utvidet jeg modellen med en ekstra 

hovedkategori og flere underkategorier for å skape et mer helhetlig bilde og synliggjøre det sammensatte 

behovet for kunnskap til matematikklærere ved yrkesfag.  

I analysearbeidet identifiserte og kategoriserte jeg i tillegg til kunnskapsbasen fem 

rammefaktorer som virker inn på lærernes yrkesretting. Rammefaktorene har jeg plassert rundt læreres 

kunnskapsbase i min modell og de knytter seg til skolens organisering og tilrettelegging for yrkesretting, 

samarbeid og tverrfaglighet, matematikklærerens erfaring, bakgrunn og opplæringsmuligheter, 

yrkesfagelevene og eksamen og kompetansevurdering.  

Resultatet av min studie viser at kunnskapsbasen og rammefaktorene påvirker hverandre 

gjensidig, og i læreres arbeid med yrkesretting av matematikk. Mine undersøkelser peker på et 

manglende opplæringstilbud for matematikklærere på yrkesfag, og det pekes på et tydelig 

opplæringsbehov for å tilegne og videreutvikle den yrkesfaglige delen av kunnskapsbasen. En slik 

opplæring har potensiale til å styrke nåtiden og fremtidens matematikklærere i arbeid med yrkesretting.  
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Abstract  

In senior secondary vocational education (MBO) in the Netherlands, a growing group of 

students experience (severe) mathematics problems, mathematics anxiety, or long-term gaps 

in numeracy skills. These difficulties are often identified late, while support is frequently 

organised in fragmented ways (Groot et al., 2025). Numeracy is an essential part of 

citizenship: students need to be able to deal with and give meaning to numerical information 

in order to participate fully in society (Hoogland, 2023). This makes inclusive mathematics 

education an urgent issue for vocational education.  

In this interactive workshop, we present a practice-oriented exploratory study within the 

Regional Training Centre (ROC) of Amsterdam, a large vocational education institution. An 

earlier phase of the study focused on the shift from an individual approach by the mathematics 

or remedial teacher (from I) towards shared responsibility within education teams (towards 

WE). The current phase investigates how this vision is being shaped in everyday educational 

practice and which conditions are needed for a sustainable support structure. 

Drawing on practical observations, interviews with students and teachers, and analysis of 

existing guidance pathways, we map how support is currently organised, how students 

experience it, and where bottlenecks arise. The workshop is designed to help participants 

connect the study to their own contexts as mathematics teachers, researchers, support 

professionals, and policymakers. Together, we will explore how mathematics problems 

become visible in different educational settings, what already works well in practice, where 

support stagnates, and which forms of collaboration and professional development may 

strengthen students numeracy development. 

The workshop also shows how expertise can be organised across roles, including 

mathematics teachers, remedial teachers, and counsellors, and how accessible routes to 

appropriate support can be created. Through exchange of experiences and perspectives, 

participants will contribute to new insights and research questions about inclusive numeracy 

support in vocational education.  

mailto:a.prins1@rocva.nl
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Increasing opportunities for social participation with portfolio assessments 
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Numeracy portfolio examination instrument 

Numeracy is essential in our society. Students in the Dutch vocational education (aged 16-60 years, 

different levels) must pass an exam with a sufficient result as part of their vocational diploma. There is 

a group of students, often with additional provisions, NT2 (non-native speakers) or Special Needs and/or 

math anxiety who struggle with this type of testing and therefore do not obtain a vocational diploma. 

 

Numeracy is regularly assessed by a set of context problems that students must solve during an examwith 

a duration of two hours. This assessment of numeracy seems simple and so logical and is widely used 

in the Netherlands. Diploma decisions in the MBO (secondary practical vocational education for 

students aged 16-60 years old in different levels) require a demonstrably sufficient numeracy result 

(scale 1-10, passing grade 5,5) for the pass/fail system. 

 

By building a new practice-oriented portfolio assessment (in a period of 3 months), we expect to remove 

barriers for this target group and thereby increase their opportunities for participation (within responsible 

citizenship and within professions). The fact that these students can ultimately participate in a 

harmonious and sustainable society and the labor market with the recognition of a diploma has a positive 

effect on their self-image that should not be underestimated. 

 

How can we adequately determine the level of numeracy for citizenship using a portfolio? 

 

The new examination instrument has recently been developed and tested by 9 schools/teachers and 37 

students (pilot phase completed). It will be available for wider use in September 2026.  

 

During the workshop, we will explore the experiences with the portfolio exam for vocational numeracy 

education.  Using an assignment executed by a student and the assessment criteria, we will attempt to 

determine the final result the student may receive at their level of numeracy. A combination of the 

following aspects will be discussed: 

- Holistic assessment. 

- Integration of citizenship and vocational assignments. 

- Experiences with portfolio assessment for numeracy. 

- Portfolio: validity, authenticity, transparency & reliability. 

- Cut-off score and grading. 

 
Follow us in our quest to evaluate numeracy in a different way that will lead to a binding numerical 

result. Experience what portfolio assessment can mean for numeracy. 
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A multilingual approach in your math lesson: from research to practise 
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About the workshop 

This workshop presents research on a multilingual approach to mathematics education in Dutch senior 

secondary vocational education (MBO). The study focuses on a growing challenge: more and more 

multilingual students enter programmes with lower starting levels in both language and mathematics. 

This can lead to unequal opportunities and a higher risk of dropout. 

The research explores how a multilingual, language-aware approach can better support these students. 

Instead of using a “Dutch-only” model, the approach connects language learning and mathematics. It 

also uses the languages students already know as a resource to understand mathematical concepts. 

The approach has been developed and tested in close collaboration with mathematics teachers, NT2 

(Dutch as a second language) teachers, and researchers. An important outcome is the practical guide: 

“10 Tips for a Multilingual Approach in Your (Math) Lesson”, which translates research into concrete 

actions for teachers. 

This workshop is interactive and hands-on. Participants will actively work with the developed teacher 

guide. You will: 

• explore the teacher instruction, 

• reflect on your own teaching context, 

• and apply elements of a multilingual approach to your own mathematics lessons. 

 

Through group tasks and discussion, you will exchange experiences, identify challenges, and explore 

what works in practice. 

This session is for teachers who want to use research-based strategies and take practical steps towards 

more inclusive mathematics education. 

In short: a practical workshop where research and teaching come together—and where you start 

applying a multilingual approach in your own lesson. 
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Counting on Art  
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The students in my class have already spent years in mathematics education. First 8 years of 

‘basisschool’ (elementary education) followed bij VMBO, HAVO or VWO (high school) When they 

come into my classroom they are between 16 and 20 years of age. They usually approach the lesson 

with fixed expectations and a preconceived sense of their own abilities—often a negative one. These 

perceptions are shaped by earlier experiences with assignments they considered irrelevant or by a 

history of feeling unsuccessful. 

So what distinguishes my approach from what they have encountered before? How can I spark their 

curiosity and help them view mathematics as a tool for navigating society with independence and 

confidence? And how can I support them in developing a more positive perception of the subject? 

My answer is to begin with art—artists who address social issues through their work. What questions 

do they raise? Which themes do they explore, and how can numeracy help us engage with those 

themes? Instead of looking at mathematics in isolation, we apply it directly in meaningful contexts. 

Mathematics becomes a means rather than an end in itself. 

In the workshop I explain the Wicked Arts Assignments methodology and show how I have adapted it 

for mathematics teaching.I present example assignments and invite participants to work with the 

method themselves. We pick a work of art that inspires us to make an assigment you can use in your 

next lesson! The assigment connects to everyday reality, does not lead to a single predetermined 

outcome, and embraces the complexity of numeracy in the world around us.  

During the workshop, I look forward to discussing how participants currently relate mathematics 

instruction to real-world contexts, how lessons are designed, who is involved in that process, and 

whether this methodology could support their practice 
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Abstract 

Nobody is born hating mathematics, yet some people come to hate it. Math hate appears as opposite of 

love on the affect scale of mathematics. The goal of our study was to find characteristics and causes of 

math hate, and consequences for adult life. Theoretically, we built on affect studies in mathematics 

education (Hannula, 2014) and on psychological studies of hate (homophobia, racism, etc.). In a multiple 

case study, we interviewed ten adults with a hate for mathematics, aged 20-60, highly educated, and 

living across the world (in Norway, Zimbabwe, Netherlands, Pakistan, etc.). One of them withdrew prior 

to the interview because of the pain from revisiting her past experiences. The participants recalled 

feeling miserable, humiliated, or left behind in mathematics classes. They described ‘horrible’ teachers 

and how making extra efforts was entirely in vain.. Some participants faced blocked access to desired 

positions, some despised the subject for being perceived important in society despite being useless, 

others felt contempt for and avoidance of anything mathematical, and there were traits of lasting trauma. 

When asked to express their hate metaphorically in terms of temperature as suggested in psychological 

research (Sternberg & Sternberg, 2008), a few described their math hate as a cool or cold hate, while 

others felt a simmering, a hot, a boiling or burning hate. Two participants said their math hate was slowly 

fading. We conclude that math hate is an intense, extremely negative emotional disposition entailing 

disgust, anger, and/or contempt of mathematics, its teachers, its symbolic expressions, its perceived high 

status, its void and/or its central role in educational selection. Our study reveals serious, life-long mental 

damage caused by mathematics teaching, and contributes to understanding factors of non-response in 

adults’ numeracy studies. In light of psychological research (Fischer et al. 2018), we discuss that math 

hate likely develops as a defence mechanism to distance oneself from a source of harm and offer 

recommendations for a more inclusive, social and loving mathematics education. 
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Abstract  

This workshop is for Early Researchers with a wish to publish a paper about their ALM-research at 

scientific conferences or in scientific journals. For instance, you may want to publish in the ALM 

International Journal (*) or present a paper at the CERME15 conference (**).  

In this workshop, we will address requirements for such papers. Themes in the workshop are: 

- what a good ALM/CERME-paper looks like and what you can take out of the given, general guidelines 

(by Anders); 

- what goes into the paragraphs on Theory and Methodology (by Pauline); 

- how to start writing from a blank page? Sharing experiences on the process of writing a scientific paper 

(Anders & Pauline) 

- tips for submitting a paper, and resubmitting after peer-review (Anders) 

The workshop is intended to be practical and assist you with your forthcoming paper. We welcome your 

questions and hope to give you advice based on our insights and experience. Anders and Pauline recently 

published an article in the ALM International Journal as part of Anders PhD. Pauline leads the CERME-

15 working group on “Mathematics for work, society and personal development – lifelong learning” It 

has a Thematic Working Group that typically suits ALM-research.  

And please, prepare to share something about your research (within 2 minutes in English). 

The workshop will be in English with Nordic language support. 

 

(*) ALM International Journal is our own international refereed journal that publishes high-quality ALM-related 

research, see https://alm-online.net/alm-journal/ . 

(**) 15th Congress of the European Society for Research in Mathematics Education, 8-12 February 2027, 

Bratislava (Slovakia). Submissions deadline is 15.09.2026, see https://www.cerme15.org/  . 
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Abstract 

Tolkning av tall og grafer i nyhetene er en utbredt form for hverdagsmatematikk som er viktig for 

deltakelse i demokratiske prosesser og den offentlige samtalen. Likevel opplever mange voksne 

utfordringer i møte med journalistisk bruk av tall og grafer (Kennedy & Hill, 2018). I denne 

presentasjonen presenterer jeg forskningen min på journalistiske datavisualiseringer, med utgangspunkt 

i værmeldinger og koronagrafer. 

Jeg ser først nærmere på hvordan værmeldingen i avisene har endret seg mellom 1945 og 2020, 

og hva disse endringene innebærer for hverdagsmatematikk (Wiik, 2022). I denne perioden har 

værmeldinger endret seg fra å hovedsakelig bestå av verbale representasjonsformer til å bli multimodale 

komposisjoner med kart, tabeller, grafer og verbale elementer. Endringene i komposisjon har betydning 

for hvilke matematiske representasjoner leseren må kunne gi mening til, og hva slags leserrolle man må 

ta. 

Videre tar jeg opp muligheter og utfordringer i voksnes møter med tall og grafer fra 

nyhetsdekningen av koronapandemien (Wiik & Vos, 2024). Forskning viser at voksne ble møtt av høye 

forventninger til deres matematiske literacy, og at voksne har ulike tilnærminger til tall og grafer i 

nyhetene.  

Til sist bruker jeg min egen og andres forskning (f.eks. Boels et al., 2025; Jackson et al., 2018; 

Wiik, 2022; Wiik & Vos, 2024) til å si noe om hva som kjennetegner hverdagsmatematikk i vår tid. 

Hverdagsmatematikk involverer både handlinger (f.eks. estimering, tolkning, vurdering), trusler (f.eks. 

matematikkangst, manglende selvtillit) og muligheter (f.eks. livslang læring gjennom deltakelse). Jeg 

drøfter lovende strategier for å hjelpe flere voksne til å delta selvsikkert i hverdagsmatematiske 

aktiviteter, og deler noen av mine erfaringer med populærvitenskapelig formidling.  
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Abstract 

Når man skal kartlegge matematisk kunnskap hos deltakerne i forberedende opplæring for voksne har 

vi ønsket å utvikle et kartleggingsverktøy som ikke påvirkes av eventuelle ferdigheter i norsk. Vi 

presenterer i denne økta et kartleggingsverktøy i matematikk som inneholder minst mulig språk for å 

kunne teste de matematiske ferdighetene til disse deltakerne. I dagens økt vil du få både vite mer om 

dette verktøyet og teste ut deler av verktøyet selv.  
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Topic Group: Teaching Numeracy to Adults 

 
The question of how to teach numeracy to adults is an international concern, especially when the 

results from surveys such as PIAAC indicate little improvement in general levels of competency. In 

this topic group we will discuss the needs of adult learners and existing evidence of effective teaching 

approaches by sharing experiences and knowledge of relevant research in different contexts. 

Topic Group: Maths in Prison 

 
The Adults Learning Maths (ALM) Topic Group on Maths in Prisons focuses on exploring the 

teaching and learning of mathematics within prison settings. It brings together researchers, educators, 

and practitioners to share insights, challenges, and innovations aimed at improving maths education 

for incarcerated adults. You can find more about the work of the ALM Maths in Prisons group here. 

Topic Group: Theoretical Perspectives 

 
The discussion in this topic group will include a consideration of various theoretical perspectives that 

can help us make sense of research and practice in the field of adult numeracy and mathematics. By 

building on previous conversations and revisiting key ideas in the light of more recent studies, we will 

explore the value of different frameworks and how these may enhance our understanding of adult 

numeracy or mathematics learning in the future. 

Topic Group: Maths in and for the Workplace 

 
In this topic group we will discuss the ways in which adults develop mathematics skills in vocational 

education and training, and how mathematics is used in the workplace. Questions about what 

mathematics adults need in preparation for the workplace will be explored and the suitably of different 

policies and teaching approaches to enable adults to function effectively in a modern work 

environment. 

 


