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1. State-of-the art in Sweden  

Since the publication of the Swedish Government Official Report (2004) from the Mathematics committee the 2000s have 
been marked by national attempts to increase students' results in mathematics by strengthening the quality of mathematics 
teaching through profession development. However, despite major initiatives the results have not improved (OECD 2015). 
The initiatives have been based on the pyramid model where multipliers at municipality level disseminating materials or by 
support to local projects through state funding. But changes in the Education Act have meant an increased focus on the 
scientific base of school practice, which in turn requires that the design of national initiatives to a greater extent makes use of 
research findings. During the years 2012–2016, 8 out of 10 mathematics teachers have participated in the Boost for 
Mathematics (BM) program, which is a (to a higher degree) research based professional development program. The 
Government has invested 65 million euro and the National Agency has conducted the BM program during four years in 
cooperation with National Centre for Mathematics Education (NCM) at Gothenburg University.  

2. The Architecture of the Boost for Mathematics program 

The National Agency and NCM interpreted the commission from the Government and developed a Program Declaration 
(Swedish National Agency of Education 2012) formulating two goals: to develop the culture of teaching mathematics and the 
culture of professional development. These goals form the architecture for the different parts of BM and are used by 
evaluators, in addition to investigating students’ results. The goals are based on the difficulties to break the tradition of 
teaching practice, the socio-mathematical norms and didactic contracts (Cobb and Yackel 1996; Brousseau 1984; Jahnke, 
2014), making students work alone on tasks using mostly imitative reasoning (Bergkvist 2014; Lither 2000). The goals also 
challenge the Swedish teachers’ lonely work in planning, conducting and evaluating their own teaching and the tradition of 
individual based PD. The amount of collaboration between Swedish teachers in order to improve teaching is below OCED-
average (Mullis et al. 2011). The goals were meant to put focus on collaboration between teachers in teaching and to develop 
new knowledge – aiming for strengthening the ability to form community of practices.   

2.1. Building parts: teachers, group of teachers, math tutors, principals, PD programs and material 

The content of the program focuses on pedagogical content knowledge (PCK) as an important form of teacher knowledge in 
relation to students’ learning (Baumart et al. 2011). BM is based on collegial learning with external support of a math tutor 
and a web-based material. The program is conducted during one year at the teachers’ school during their working day and 
consists of a cycle; individual reading and watching classrooms films; meeting with colleagues and the tutor to discuss 
articles/films and prepare a classroom activity; trying out the activity and meeting again to discuss the experienced 
consequences (Clark and Hollingsworth 2002; Hattie 2008).  

This form and content depended on three parts playing the roles of both multipliers and facilitators, i.e. math tutors, 
principals and the material. BM involved 1700 math tutors, educators of math tutors from different universities and a PD 
program for math tutors. Special attention was given to the importance of principals as accountable for students’ results (Day 
and Sammons, 2013; Leithwood and Riehl 2005; Stoll et al. 2006; Hattie 2008) and therefore a specially designed PD 
program for principals was conducted by NCM with 3000 participants. The material was developed by a peer-reviewed 
process of teacher educators from all universities in Sweden and after being launched, it was revised by collecting data from 
school visits.  The material was structured in “modules” and closely related to different mathematical areas and school years 
in the national syllabus. For example, “Algebra, school year 1–3” forms a module. Every module discusses at least four pre-
determined didactic perspectives; socio-mathematical norms, classrooms interactions, assessment and mathematical 
competencies. In addition to this, other perspectives were included as for example ICT or variation theory.  

3. The epistemological foundation  

On what theoretical landscape of knowledge is the architecture of BM built and lived? In research on the nature of knowledge 
Aristotle’s categorization of knowledge (based on Nussbaum’s interpretation, 1992) is often addressed as episteme (research-
based knowledge), to know ‘what’, techne (skills), to know ‘how’ and phronesis (practical knowledge) to know ‘when’. 
Practical knowledge is not to be regarded as applied theoretical knowledge and some aspects are tacit (Schön 1983; Polynai 
1963). This has similarities to what Shulman (1986) called strategic knowledge as one part of PCK. Practical knowledge 
develops by reflection and action on experienced consequences in practice, but to raise the quality of reflection colleagues 
and theoretical knowledge is needed. Cnversely, to reach conceptual understanding of new theories and concepts, experiences 
in working life can concretize abstract theories. In this way, practical and theoretical knowledge can support each other.  BM 
is making use of an integrating strategy, mixing formal and in-formal learning and supporting an enabling learning 
environment, which in research on competence development in a wider range of organisations, including industries, is 
showed to be the most successful combination in terms of learning outcomes (Ellström and Kock 2011).   



4. Analysing the correspondence between the architecture and the epistemological foundation 

As a researcher of professional praxis and as a project leader of NCM’s work with BM for four years, I will in my proposed 
paper critically analyse the architecture, the epistemological foundation and the correspondence evolved during four years of 
upscaling, which resulted in reaching 37,000 teachers. My analysis will involve discussing questions like: Climbing on top of 
the buildings of BM, do the resulting buildings fit the epistemological landscape? Are the foundations of the buildings stable 
or unstable? Do some buildings tilt? Or, standing on the top of the resulting constructions, does this give us a new perspective 
on the chosen and developed epistemological landscape? 

Analysing the correspondence will give us a deeper understanding of the reasons behind the construction of BM. For 
example, the perspective on knowledge implies that you need to have relevant experiences to reflect on and therefore all the 
PD programs for teachers, tutors and principals run parallel in time, making it possible to “Learn to Do by Knowing and to 
Know by Doing” (Dewey, 1889, p. 1).  

Analysing the correspondence will also give us a means to reach a deeper understanding of the positive short-term effects 
and the shortcomings highlighted by the evaluations so far conducted by Ramböll Management Consulting and Umeå 
University. Above all I will discuss the risks of no sustainable long-term effects despite a research-based and well-funded 
project (McKinsey & Co 2006). I will also suggest how to empirically study a large professional development program using 
narrative inquiry (Craig 2007) in order to capture, analyse and represent teachers’, math tutors’ or principals’ knowledge and 
experience developed during a major PD program.  

References  

Baumert, J., Kunter, M., Blum, W., Brunner, M., Voss, T., Jordan, A., Klusmann, U., Stefan Krauss, S., Neubrand, M. and 
Tsai, Y., 2010, “Teachers’ mathematicalknowledge, cognitive activation in the classroom, and student progress”, American 
Educational Research Journal, Vol. 47, pp. 133-180. 
Bergqvist, E., Bergqvist, T., Boesen, J., Helenius, O., Lithner, J., Palm, T. and Palmgren, B., 2014,“Developing mathematical 
competence: From the intended to the enacted curriculum”. The Journal of Mathematical Behavior, Vol. 33, 72–87.  
Brousseau, G.,1984, “The crucial role of the didactical contract in analysis and construction of situations in teaching and 
learning mathematics”, In H.-G. Steiner, ed., Theory of Mathematics education. Occational paper No. 54. Bielefeld, 
Germany: University of Bielefeld. 
Clarke, D. and H. Hollingsworth, 2002, ”Elaborating a model of teacher professional growth”, Teaching and Teacher 
Education, Vol. 18, pp. 947–967. 
Cobb, P. and Yackel, E., 1996, “Constructivist, emergent, and sociocultural perspectives in the context of developmental 
research”, Educational Psychologist, Vol. 31, Issue 314. 
Craig, C., 2007, “Story constellations: A narrative approach to contextualizing teachers’ knowledge of school reform”, 
Teaching and Teacher Education, Vol. 23, pp. 173–188. 
Dewey, J. and McLellean, J. A, 1889, Applied psychology. An introduction to the principles and practice of education. 
Chicago: Chicago Educational Publishing Company.  
Day, C. and Sammons, P., 2013, “Successful leadership. A review of the international literature”, University of Nottingham; 
University of Oxford. Reading: CfBT Education Trust. 
Ellström P-E. and Kock, H., 2011, “Formal and integrated strategies for competence development in SMEs, 2011”, Journal 
of European Industrial Training, Vol. 35, 1, pp. 71–88.   
Hattie, J. A. C., 2008, “Visible learning: a synthesis of over 800 meta-analyses relating to achievement”, London New York, 
Routledge.  
Jahnke, A., 2014, Insegel till dialog. Skolans matematikutbildning – en studie i fyra praktiker. Doktorsavhandling, Nord 
Universitetet, Norge. [Seal to dialogue. Mathematics education – a study in four practices, Doctoral Thesis, Nord University, 
Norway].  
Leithwood, K. and Riehl, C., 2005, “What do we already know about educational leadership?”, In W. A. Firestone and C. 
Riehl,  ed., A New Agenda for Research in Educational. New York: Teachers College Press. 
Lithner, J., 2000, ”Mathematical reasoning in school tasks”, Educational studies in mathematics, Vol. 41, Issue 2, pp. 165–
190.  
Nussbaum, M, 1992. Love´s knowledge: essays on philosophy and literature. Oxford: Oxford University Press. 
McKinsey & Company, 2006 July, “Organizing for successful management: A McKinsey Global Survey”. The McKinsey 
Quarterly.   
Mullis, I.V.S., Martin, M.O., Foy, P. and Arora, A., 2012, The TIMSS 2011 International Results in Mathematics. Chestnut 
Hill, MA: TIMSS & PIRLS International Study Center, Boston College. 
Swedish Government Official Report, 2004, Att lyfta matematiken. Utbildningsdepartementet: Stockholm. [Enhancing the 
status of mathematics, summary in English, pp. 22–33] 
OECD, 2015, Improving Education in Sweden: An OECD Perspective. Available at avaible 
http://www.oecd.org/edu/school/Improving-Schools-in-Sweden.pdf 
Polanyi, M., 1963,. “Tacit knowing: its bearing on some problems of philosophy”, In R. L. Getwick, ed., I Collected Articles 
and Papers. Berkely, California. 
Shulman, L. S., 1986, ”Those who understand: Knowledge growth in teaching.” Educational Researcher, Vol. 15, Issue 2,  
pp. 4–31. 
Schön, D.A., 1983, The reflective practitioner: how professionals think in action. New York: Basic Books. 
Stoll, L., Bolam, R., McMahon, A., Wallace, M. and Thomas, S., 2006, “Professional learning communities: a review of the 
literature”, Journal of Educational Change, Vol. 7, pp. 221–258. 
Swedish National Agency of Education, 2012. “Programbeskrivning”. [Program declaration. English version  available at 
http//ncm.gu.se/boostformathematics] 


