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Aim 

The project “Adults mathematics: In work and for school” was initiated by Professor Tine Wedege at Malmö 

University (Wedege & Björklund Boistrup, 2012; Wedege, 2013a). A starting point was that the relation between 

school knowledge and everyday knowledge is fundamental in all mathematics education. In research, as well as 

in political argumentation, the interest is often directed towards people’s competence in applying formal 

mathematics in everyday practices, but in this research project the interest was in the opposite direction, from 

work to school. 

The aim of the project was to describe, analyse and understand adults’ mathematics competence in work, in 

relation to the formal mathematical qualification demanded in school, mainly the (pre)vocational program in 

Swedish Upper secondary school. Accordingly, one purpose was to change the perspective from school 

knowledge to workplace knowledge. This change made it possible to learn, through research into adults’ 

mathematics in work, about aspects of mathematical knowledge which may be essential for mathematics 

education in general, and (pre)vocational in particular. It has also provided a foundation for discussion on how 

mathematics education could be reorganized so as to recognize adults’ mathematics and ongoing competence 

development. 

Findings in brief 

The findings are focused on the sectors of nursing-caring and vehicle-transport. Some of the implications are 

that, from a mathematical point of view, we now know more about how transitions between school and working 

life can be understood from a vocational and an individual perspective, as well as from societal and sociological 

considerations (Johansson, 2014a). The findings also address what mathematics containing activities within 

working life specifically may be about (e.g. Björklund Boistrup & Gustafsson, 2014). One example is how 

activities in working life which, from a school perspective may appear as estimations only, are in fact 

measurements carried out with the specific precision that the professional activity requires.   

In a quantitative study, data from the international study PIAAC (similar to PISA but for adults) were 

reanalysed with an interest in how people respond to questions concerning their use of mathematics and problem 

solving. Their responses were related to gender, level of education, etc. (Björklund Boistrup & Henningsen, work 

in progress). The project also problematised the various ways in which mathematics in working life may be 

interpreted, which may have consequences for, inter alia, mathematics in the Swedish upper secondary vocational 

program (Björklund Boistrup & FitzSimons, 2015; see also FitzSimons, 2014b for a theoretical analysis). 

Background 

The so called “transfer” of the mathematics that students are expected to learn in school to the use of mathematics 

in workplaces – and vice versa – is a complicated process (Wedege, 2013a, 2013b). Mathematics is integrated in 

workplaces and can be viewed as hidden in machines and technology, the division of labour, and competences 

(Wedege, 2010a, 2010b, see also Sträßer, 2003). This has been described by some researchers as if the 

mathematics has come to be in “black boxes” (e.g., Williams & Wake, 2007). Another way to describe this is 



that mathematical concepts and processes are present in and communicated through routines, texts, symbols, 

tools, etc., while simultaneously being very context dependent (Gustafsson & Mouwitz, 2008). The mathematics 

in use is integrated with professional expertise on all professional levels. Moreover, mathematically based 

decisions are made from qualitative as well as quantitative considerations (Wedege, 2013a, 2013b). As opposed 

to students in many traditional mathematics classrooms, workers generally have, to some extent, control over the 

problem solving process, albeit within the framing of the expected outcome of the assignment, normal 

procedures, the tools available, and the technology (Wedege, 2005). Since the focus in work is on the 

accomplishment of a task within certain restrictions (e.g. time, money), mathematical routines or precision may 

be negotiationable, according to the actual situation. It is, in other words, problematic to look at workplace 

activities only with a school mathematical gaze (Dowling, 1998), since it can easily lead to a simplistic 

understanding (or even a misunderstanding) of the processes in working life, In this way an observer, for example 

a mathematics teacher, may miss out seeing on the mathematics that actually is taking place in the workplace 

activities (FitzSimons, 2014b). 

In this project, we have chosen to take a broad interpretation of the category adults (Evans, Wedege, & 

Yasukawa, 2013), and as a consequence we have also included upper secondary students enrolled in vocational 

programs. Furthermore, within the project we emphasised that we look upon the academic subject of mathematics 

as something central within our society today. The subject represents in an abstract form the knowing that has 

been accumulated throughout human history, based on humans’ individual, social, cultural, and political needs 

and values (FitzSimons, 2014a; Björklund Boistrup & FitzSimons, 2015). A foundational assumption here is that 

all students should be invited into the world of mathematics with a possibility of embracing different knowledge 

aspects of mathematics and understanding how they are connected.   

Realisation of the project 

In order to investigate the dynamics of adults’ mathematics in work and for school, two perspectives were taken; 

on the one hand the individuals’ needs and competences in work, and on the other hand general demands from 

the labour market and formal mathematics education. The problem complex was studied through empirical 

investigations (observations and interviews at workplaces), along with analysis of textbooks and national syllabi 

for the programs in question; Nursing and Caring, and Vehicle and Transport, in interplay with the development 

of theoretical constructions. Additionally, an analysis of quantitative questionnaire data was performed. 

We visited two different workplaces within the nursing sector where we collected videos and observed nursing 

aides in their work. One nursing aide was interviewed as well as one staff member from the caring sector. Within 

the vehicle and transport sector we visited three different workplaces (two car repair shops and a transport 

company), and interviewed three people. Other empirical data included are the Swedish national syllabi in 

mathematics, and mathematics textbooks. We also performed a reanalysis of the quantitative international study 

PIAAC. 

The project’s working group consisted of the following people: Tine Wedege, Malmö University (initiator and 

initial project leader); Gail FitzSimons, Melbourne University; Inge Henningsen, Copenhagen University; Lars 

Gustafsson, Gothenburg University/Malmö University; Maria C Johansson, Malmö University (licenciat 

student); Marie Skedinger Jacobson, Malmö University; and Lisa Björklund Boistrup, Stockholm University 

(project leader). 

The project had an international reference group with the following members: Corinne Hahn, ESCP Europe 

Business School, Paris; Henning Salling Olesen, Roskilde University; Rudolf Sträßer, Justus Liebig University 

Giessen; Paola Valero, Aalborg University; and Geoffrey Wake, The University of Nottingham. Lars Gustafsson 

transferred during the period of the project from reference group to mainly belonging to the working group.  

Findings and discussion 

Below are the findings of the different sub-projects described. Finally, in this section the implications for 

mathematics education are discussed.  



Workers and learners in transition between school mathematics and mathematical activities 

on workplaces 

Johansson (2014a) described, problematised, and discussed, drawing on the work of the sociologist Bourdieu 

among others, how potential mathematical activities in the workplaces from the project are different in form, 

content, and participation (Johansson & Björklund Boistrup, 2013; Johansson, 2014b) in comparison to what is 

described in the national syllabus for mathematics in vocational programs (Dahl & Johansson, 2013). Some 

differences were that numerical content can have another meaning in working life, compared to school, in that it 

could be connected to the senses, the body or to colours. Another difference is that in working life these potential 

mathematical activities may be embedded in critical situations. For a nursing aide it can, for example, concern 

the task to determine whether 17 breaths per minute for one patient is an improvement or a serious deterioration. 

Therefore, this is not just about counting the breaths, but to also to take into consideration lung volume, face 

colour, etc. Likewise, there are critical decisions to make for transport workers who load trailers, where 

measurements with numeric values alone are not sufficient, and where all mathematical actions are included in 

complex considerations of security, axle load, loading and unloading order, etc. In the findings Johansson also 

described how professionals are "learners in transition," not only between the school context and professional 

life but also in the workplace between different spheres of activity (Johansson, 2014c). 

Mathematics containing themes in working life  

In another sub-study, the focus was on themes that were possible to identify as mathematics containing activities 

at the workplaces visited (Björklund Boistrup & Gustafsson, 2014a, 2014b).  

Picture 1. 

 

The concepts that Björklund Boistrup and Gustafsson adopted in their study derive from theory with a focus on 

communication, multimodal social semiotics (Van Leeuwen, 2005). The different themes that were construed 

consisted of components such as (1) the mathematical aspects (content) that were part of the activity, (2) the roles 

that different forms of expression, and tools and other resources played in the activity, and (3) how the 

interpersonal interactions between workers on different levels within the organisation affected the activity. One 

theme that was construed was “Precision through functionality and time.” The content in this theme that could 

be related to mathematics was connected to measurement (see Bishop, 1988). The communication, for example 

between two transport workers, was mainly through body movements and speech. Pallets (see Picture 1) 

constituted by themselves essential resources for the loading task at hand. In this situation it was not about 

measuring and units of the kind that is often encountered in school, for example to measure length and width in 



centimetres on the loading surface and calculate the area (even if this knowledge might be necessary in other 

situations at a workplace like this). Instead, the pallets constituted both measuring units and what was going to 

be loaded at the same time. Through this kind of measuring the necessary and required precision was obtained, 

relative to the situation and the function that this specific measuring demanded. Simultaneously the task was both 

effective and adjusted to stay within the timeframes of the workplace.  

Interpersonal aspects were possible to identify, for example in how the transport workers also cared about the 

customers. In one situation the workers explained how the loading pallets, when also used as measuring units, 

saved time and consequently costs for customers. From the perspective of the staff members at the office, the 

transport workers were not only “executors”, but had the possibility to make certain changes in the loading of 

goods so that the process would operate as well as possible. The interpersonal communication between the two 

workers was also visible as they drove their forklifts and performed the actual loading of the trailer. In that 

situation, they hardly spoke at all. Instead they communicated through gestures and other established patterns of 

movements on how to position the pallets in the trailer. 

In this sub-study, overarching systemic aspects, which were related to each workplace and connected to society 

(Björklund Boistrup & Gustafsson, 2014a), were also identified. These were labelled as institutional aspects. The 

loading list was used on a daily basis in the work at the transport firm and it was a long tradition to proceed like 

that. The list became an institutional resource that framed the loading activity. When it came to the loading 

pallets, these were in standardized measuring units in accordance with what is expected within the transport 

sector. Consequently, it was not only on this firm that had pallets of size 1200 mm x 800 mm, but this size was 

used throughout in the sector in general. This can be seen as an example of a logic of production in working life 

(Ellström, 2010). In order for the production to be effective, in this case transportation of goods, standardized 

resources and routines are needed which also have an effect on the mathematics containing activities. However, 

as mentioned previously, the loading list, which was part of the institution as well, was not always possible for 

the transport workers to follow. This created a necessity for the workers to create, sometimes unique, solutions 

in order to accomplish the loading. These episodes can be viewed as a logic of development in working life 

(Ellström, 2010).   

This theme “Precision through functionality and time” was also a finding from analysis of the work by nursing 

aides, for example one that was specialised in plastering various parts of the body. (Picture 2).  

 

 

 

 

 

 

 

 

Picture 2. 

Briefly, one example of precision of measuring in this context concerned the way that the nursing aide needed 

to decide on the length of the plaster wrap. In order to do this, she measured up with the dry plaster wrap directly 

on the patient’s arm. The aide then used this first measuring as a unit and made repeated folds based on this unit 

before finally adhering it to the patient’s arm. Through this informal measuring strategy, the plaster wrap received 

the length that was needed for this particular arm. The functionality was important here so that the plaster would 

become supporting in the best way for the thumb and arm to heal, taking into account that it should not, on the 

other hand, become too thick and heavy for the patient to carry around. Moreover, the work task needed to be 

accomplished quickly, so it was a matter of time management as well.  

In another related study the focus was on design, both from a mathematical and a vocational perspective. Here 

a theme was construed with the name “Forming as functionality and aesthetics” (Björklund Boistrup & 

Gustafsson, 2014b). An additional theme, which is currently being developed, concerns estimations as part of 

work in the visited workplaces (Gustafsson & Björklund Boistrup, work in progress). Estimations are here related 

to quantities and measuring.  



What a reanalysis of PIAAC background data can tell about adults and mathematics in 

working life: Possibilities and limitations.  

In the project’s quantitative part we have made use of data from the international comparative study “Programme 

for the International Assessment of Adult Competencies” (PIAAC) where adults’ mathematics was investigated 

as one of several domains. Sweden is one of 23 countries that participated in this international study of adults’ 

competencies. The study was undertaken with the intention of providing information about if and to what extent 

the adult population, 16-65 years, have those competencies that are (thought to be) needed in society, and how 

these are used in work and at home. The investigation is coordinated by Organisation for Economic Cooperation 

and Development (OECD). In the investigation three basic domains of competencies are measured: literacy, 

numeracy, and problem solving through ICT. The data available for researchers to reanalyse is the Background 

Questionnaire where participants answer questions about themselves and mathematics, as one of the foci. From 

the perspective of our project’s qualitative findings, we investigated and problematised patterns revealed by our 

analysis (Björklund Boistrup & Henningsen, work in progress). One pattern is that many adults respond that they 

rather often use simple problem solving in work, while simultaneously only a few answer that they use even 

simple mathematics. Even if not all problem solving is mathematically based, we still feel it is important to 

discuss the difference between these results and our research findings. We also connect the discussion to what is 

counted and accepted as mathematics in different contexts in society. In this discussion we also examine the 

background questions per se, given that they reflect PIAAC’s specific view on mathematics in working life, and 

we elaborate on this, finding it to be a limited view. A claim we make is that mathematics must not be seen as a 

collection of isolated skills, but something much broader. Another pattern discussed in this sub-study is that more 

men than women answer that they use mathematics in work.   

Towards overcoming the hiatus between mathematics and working life: A theoretical 

perspective  

Included among the initial aims of the project was an intention to develop theoretical constructions. To some 

extent, the qualitative studies were theory generating since, for example, the themes construed by Björklund 

Boistrup and Gustafsson may be used as analytical tools for future studies. Another, and more theoretical, part 

of the project has been undertaken by FitzSimons (see, e.g., 2014c; see also FitzSimons & Björklund Boistrup, 

work in progress). In this sub-study the sociologist Basil Bernstein’s framework was adopted to investigate how 

the relation between school mathematics and workplace mathematics could be understood. A central concept 

here is recontextualisation. Recontextualisation concerns how knowledge from one profession or discipline is 

“moved” (or relocated) from one context to another. The disciplinary content must therefore be recontextualised. 

The recontextualisation that is often discussed in mathematics education research is how the content from the 

scientific discipline of mathematics must be recontextualised into the mathematics teaching and learning in 

school. The mathematics teacher is given the responsibility to “move” and transform the mathematical content 

into the teaching situation. Another example drawn from Bernstein (2000) which is relevant for this sub-study is 

how a carpenter’s professional knowledge is recontextualised in order to fit the woodwork education found in 

school. In the project, the concept of recontextualisation has been adopted in a broader sense than was common 

in previous research on mathematics in relation to vocational education. We discuss not only how mathematics 

teachers recontextualise mathematics in their profession but also how a similar process is valid for many kinds 

of newly educated workers, for example car mechanics or nursing aides. An essential aspect of content in 

vocational education is consequently recontextualisation itself (Hordern, 2014). A focus is then how the 

mathematics taught and learnt in school can be related to, and be useful for, the mathematics which is part of the 

complexities of working life (e.g., FitzSimons, 2014b, 2014c). Here is a broad and important area of research for 

mathematics education and for vocational education.   

What can working life really contribute to mathematics education?  

From the perspective of the project it is relevant to include out-of-school contexts in mathematics teaching. 

Clearly, the context of working life is relevant to vocational programmes at upper secondary school. Something 



that was emphasized when the researchers in the project cooperated with the Swedish Agency of Education (see 

Björklund Boistrup & FitzSimons, 2015) is the importance of mathematics education to cooperate with 

workplaces. Below we discuss some aspects which we view as essential in such or, cooperative work. 

It is important to notice and acknowledge that the mathematical “world”, to which a worker must adjust, always 

concerns mathematics in and as part of a complex situation (e.g., Björklund Boistrup & FitzSimons, 2015). This 

is reflected in the label of the mathematics containing activity previously described: “Precision through 

functionality and time” (Björklund Boistrup & Gustafsson, 2014a). Precision (here, taken as accuracy in 

measuring) is part of all measuring and that became central to this theme. Something that we experienced in the 

analytical work was how hard it can be to look upon the world with other “lenses” than usual. When Björklund 

Boistrup and Gustafsson (2014a), for example, first construed the theme it was called “Function and time instead 

of precision”. The reason for this was that the authors, in the beginning, interpreted precision in relation to how 

this is often taught in school mathematical measuring. From such a perspective it was assumed that functionality 

and time management were more important in vocational practice than precision in the actual measuring. Further 

on in the process, it was construed that precision in measuring was what it was actually about, but precisely the 

precision that was demanded by the specific work task. In the case of loading the pallets, allowing one centimetre 

space between the pallets would have had the consequence that the length of the trailer would no longer be enough 

(see Johansson, 2014a). Positioning the pallets close to each other provided the necessary precision for the 

situation. This precision was also strongly connected to both function and time. For the transport workers the 

required precision was accomplished through the use of the pallets, while, for the nursing aide, the required 

precision was accomplished through measuring up on the arm and then using this distance as a measuring unit 

when making repeated folds of the dry plaster.  

Another aspect with relevance for cooperation between mathematics education and workplaces is that it is not 

really possible to discuss one workplace mathematics (e.g., FitzSimons, 2014a). Each workplace is unique with 

locally developed procedures, etc. Simultaneously there is also a strong connection to the broader society. This 

means that even if it is possible to construe a mathematics containing activity from two workplaces, it is not 

possible to assume that this activity is possible to construe from all other workplaces.  

Similarly to education systems, workplaces are structured activity systems. What takes place there always has 

real consequences, for example security aspects that workers need to take into consideration. Moreover, in 

working life there are long term and short term goals which need to be accomplished within various kinds of 

restrictions, and which are unique to each workplace. Studies reveal that the mathematics embedded in work 

needs to be “right” for the practice at the particular workplace, and it must be meaningful for those who are 

working (e.g., FitzSimons, 2002). There may be contradictions and tensions between how work processes are 

described officially and how the work actually is performed (Ellström, 2010). If mathematics teachers really want 

to bring workplace contexts into the mathematics teaching and learning, there is a need for access to what actually 

takes place in workplaces and to learn how this may be relevant to the students.  

A mathematics teacher has a responsibility for inviting students into the world of mathematics. At the same 

time there is a need to find ways to bring in everyday contexts, for example from working life, into mathematics 

education without superficially describing adults' work practices. As long as a true cooperation between school 

and workplaces takes place, while respecting all participants, there is a space for learning and development for 

all. A starting point can be to trying to look at and engage in workplaces with an open mind on what mathematics 

in working life could be about. The findings from this project can, in such an endeavour, be very useful. 
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School knowledge versus everyday knowledge is a fundamental issue in 
mathematics education. The objective of this research project is to describe, 
analyse and understand adults’ mathematics-containing work competences – 
including social, ethnic and gender related aspects – in relation to the demands 
made on students’ mathematical qualifications in formal vocational education. 
The working model for researching the dynamics of adults’ mathematics in 
work and for school combines a general approach – starting with demands from 
the labour market and school mathematics – and a subjective approach starting 
with the individual’s needs and competences in work. The problem complex is 
studied through empirical investigations – quantitative (survey) and qualitative 
(observations, interviews and document analysis) – in interplay with theoretical 
constructions. Mathematics is integrated within workplace activities and often 
hidden in technology: mathematical elements are subsumed into routines, 
structured by mediating artefacts (e.g., texts, tools), and are highly context-
dependent. As a discourse of education, lifelong learning assumes that learning 
takes place in all spheres of life. This project seeks to reverse the one-way 
assumption from school knowledge to workplace knowledge and to learn from 
workplace activity what might be appropriate for vocational education and 
training with implications for general schooling in Sweden.

The research project Adults’ mathematics is initiated by professor Tine 
Wedege and is organised as a co-operation between researchers at 
Malmö University, Copenhagen University, Melbourne University and 
Stockholm University. The leaders of the project are Tine Wedege,  
Malmö University, and Lisa Björklund Boistrup, Stockholm University. The 
project is funded by the Swedish Research Council and Malmö University. 

Working papers are either preliminary or completed papers. Some of the 
working papers are not available in any other form. Others are pre-prints that 
are to be published elsewhere.
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