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In this paper, we identify a number of implementation enablers and barriers in the Swedish 'Boost for Mathematics' (BM). Through an analysis of two selected BM modules' use of sensitizing and prescriptive theoretical constructs from mathematics education research, we attempt to link the existence of enablers and barriers to identified policy dimensions of the BM. Besides the two modules on the web portal (the Lärportal), the study's empirical data also consist of surveys of four involved teachers and interviews with two involved researchers and module designers. The analyses also make use of the innovation's novelty and value, the degree of merit in how it is imparted and Rogers' three determinant factors of an innovation.

Introduction

This paper looks at one of the largest initiatives on improving mathematics teaching and learning in the Nordic countries in recent times, namely the Swedish Boost for Mathematics (from now on referred to as BM), which was implemented from 2012 to 2016. The BM was a national professional development initiative with the goal of enhancing students' mathematics performance in Swedish primary and secondary school. The initiative was a reaction to continuously disappointing result in international tests, such as TIMSS [START_REF] Bentley | TIMSS 2007 Swedish pupils' mathematical knowledge[END_REF] and PISA (Utbildningsdepartementet, 2012). BM was designed and developed as a collaboration between the Ministry of Education and Research, the Swedish National Agency for Education, and the Swedish national resource centre for mathematics. The BM involved 260 municipalities, 37,000 mathematics teachers, and had a cost of Skr. 649,000,000 [START_REF] Nyström | Presentation: Matematiklyftetutveckling av kompetensutvecklingskultur och undervisningskultur [Boost for Mathematicsdevelopment of competency development culture and teaching culture[END_REF]. The BM has been evaluated in a handful of reports (e.g., Österholm, Bergqvist, Liljekvist, & Bommel, 2016;[START_REF] Ramböll | Slututvärdering: Utvärderingen av matematiklyftet 2013-2016[END_REF]. In this paper, however, we consider the BM from an implementation research perspective, meaning that we apply theoretical constructs from implementation research to address selected aspects of the implementation. process. From such theory, it is well known that the success of an implementation process to some extent depends on its enablers and barriers, i.e., people or factors that either enhance aspects of the implementation or somehow diminishes them (e.g., [START_REF] Nilsen | Making sense of implementation theories, models and frameworks[END_REF]. Like many other initiatives concerning the improvement of mathematics instruction and learning, the BM drew on and sought to implement research results and findings from mathematics education research. We thus consider the BM as an implementation program in a mathematics education context. The research question that we ask is: What enablers and barriers for implementing mathematics education research results and findings in practice can be determined in the Swedish Boost for Mathematics initiative? The study reported in this paper and the empirical data that it builds upon stem from a master's thesis in mathematics education at the Danish School of Education, Aarhus University [START_REF] Lauridsen | Implementation of mathematics education research results in mathematics education: A case study of two modules from the Swedish Matematiklyft[END_REF].

Theoretical constructs related to implementation research

First, we elaborate on our understanding of implementation and innovations, and then we introduce the terms and constructs applied in the analysis.

"Implementation takes place when an individual puts an innovation into use" (Rogers, 2003, p. 20). But what is an innovation in the context of mathematics education? If we view the BM as an implementation process, mathematics education research results are the innovations. Hence, a clarification of innovation is in order. In the original definition by [START_REF] Schumpeter | The fundamental phenomenon of economic development[END_REF][START_REF] Schumpeter | The fundamental phenomenon of economic development[END_REF], an innovation entails a valuable change in practice. According to [START_REF] Rogers | Diffusion of innovations[END_REF], an innovation, on the other hand, has to be considered novel, not necessarily in common understanding, but for the individual doing the implementation. We shall draw on both positions and define an innovation in the context of mathematics education as: Mathematics education research results that are subjectively novel and bring valuable changes into practice once implemented [START_REF] Lauridsen | Implementation of mathematics education research results in mathematics education: A case study of two modules from the Swedish Matematiklyft[END_REF] taking into account that what is to be considered valuable is of course also to some extent subjective.

To determine enablers and barriers (see [START_REF] Nilsen | Making sense of implementation theories, models and frameworks[END_REF] within the implementation program, we draw upon parts of Rogers' ( 2003) theory of diffusion of innovations. Rogers claims that there are three determinant factors for an innovation to be implemented: the awareness-knowledge of the existence of the innovation; how-to knowledge, which is knowing how to apply the innovation; and experience of relevance of the innovation. Each factor is influenced by an undefined number of variables, which either enable or barricade the implementation [START_REF] Nilsen | Making sense of implementation theories, models and frameworks[END_REF]. The aim of analyzing enablers and barriers is to obtain insight, nuance and challenge the determinant factors. We also use Rogers ' (2003) term principles-knowledge, which refers to understanding how and why the innovation works. Principles-knowledge is not a determinant factor but is seen as a valuable contributor to a successful implementation, hence in this context it can be seen as an enabler for implementation. To gain further insight into barriers and enablers, the BM's theoretical content is viewed as either prescriptive or sensitizing [START_REF] Nilsson | Characterizing theories aimed at supporting teachers' mathematical classroom practices[END_REF]. Prescriptive theories supply the teacher with actions that should be applied in practice, whereas sensitizing theories supply insights into learning processes. Sensitizing theories can be seen as a way to obtain theoretical principles-knowledge, and the prescriptive theories as a way to obtain theoretical how-to knowledge. This comparison allows us to connect theoretical content to the knowledge framework from implementation theory.

To classify the BM, we adopt the notion of policy dimensions by [START_REF] Trouche | Technology-driven developments and policy implications for mathematics education[END_REF]. They use this notion to classify the policies concerning implementations of technological developments in mathematics education. Our use differs slightly, however, as we consider implementations of mathematics education research results. [START_REF] Trouche | Technology-driven developments and policy implications for mathematics education[END_REF] define three policy dimensions: top-down/bottom-up referring to the origin of the implementation process initiative; offering access/supporting integration referring to the extent to which the implementation process is supported beyond supplying access to the research results; and collective/individual referring to whether the process of implementation is conducted with colleagues or not. [START_REF] Trouche | Technology-driven developments and policy implications for mathematics education[END_REF] claim that bottom-up, supporting and collective policies promote implementation, yet in our understanding it must be the variables connected to a policy that act as enablers/barriers.

Educational background, research methods and empirical data

In the BM, groups of mathematics education researches and mathematics teacher educators were asked to author modules for an online open-access resource platform, the so-called Lärportal (https://larportalen.skolverket.se/#/), which now contains more than 30 modules. A module contains eight segments, each working through a four-phase process: (A) individual preparation, where participating teachers read texts and watch videos; (B) collegial work, discussing text and preparing lessons/activities; (C) individual execution of lessons/activities; and (D) collegial evaluation of learnings and classroom experiences. Four didactical perspectives are common to all modules: Classroom norms/socio-mathematical norms; teaching by the mathematical competences, assessment of learning and teaching in mathematics; and routines and interaction in the classroom (Österholm et al., 2016). School leaders and counsellors were educated to support and guide teachers in the process [START_REF] Skolverket | Lärportalen[END_REF]. All Swedish mathematics teachers were granted attendance of two modules. After that, it was up to the individual schools to finance further participation.

The method of the paper is a case study of two selected modules within the BM program: "Algebra module grades 7-9" and the "Problem solving module, grades 7-9" [START_REF] Skolverket | Lärportalen[END_REF]. The main theoretical construct behind the algebra module is that of variation theory [START_REF] Marton | Phenomenography -Describing conceptions of the world around us[END_REF], although it also contains a range of topic specific constructs concerning the learning and teaching of equations, variables and formulas. The main theoretical constructs of the problem solving module are the "five step model" [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF] for planning and conducting problem solving lessons and the "four phased problem solving process" [START_REF] Skolverket | Lärportalen[END_REF] for organizing students' problem solving.

The empirical data on which this study relies was gathered as part of the previously mentioned master's thesis [START_REF] Lauridsen | Implementation of mathematics education research results in mathematics education: A case study of two modules from the Swedish Matematiklyft[END_REF]. The data was obtained by three different methods:

 Coding of the module content in regard to whether texts and videos were communicated primarily in a prescriptive or sensitizing manner [START_REF] Nilsson | Characterizing theories aimed at supporting teachers' mathematical classroom practices[END_REF].  Interviews with two representative researchers who participated in the development of the algebra module (Researcher 1) and problem solving module (Researcher 2), respectively.  A questionnaire answered by four available teachers, three who had completed the problem solving module (Teachers 1, 2, 3), and one who had completed the algebra module (Teacher 4).

Policy analysis and coding of module content

In regards to the three policy dimensions [START_REF] Trouche | Technology-driven developments and policy implications for mathematics education[END_REF] the dominant policies of the BM are top-down, supportive, and collective, which of the top-down policy is not considered favourable in an implementation process. Despite the top-down policy, the teachers' workflow has been highly organized in consideration to teachers' needs, in terms of influence and practical relevance. We also see this in the developers' (Researcher 1 and 2) awareness on imparting content in the modules towards teachers. This indicates that a top-down policy under certain conditions can support and organize several enablers. The supportive policy of the BM appears, for example, in the financial contribution to participating schools and in the teachers' access to counsellors. The financial support is limited to two modules, which lessens the extent of the support dimensions of the future use of the Lärportal. The BM was primarily influenced by a collective policy, which was central to the design of the Lärportal, with a few individual elements [START_REF] Lauridsen | Implementation of mathematics education research results in mathematics education: A case study of two modules from the Swedish Matematiklyft[END_REF].

The coding of the content in the algebra module determines that it mainly contained sensitizing theoretical constructs and only a few elements of prescriptive theoretical constructs. On the contrary, the problem solving module mainly contained prescriptive theoretical constructs and only a few sensitizing constructs. These conclusions were confirmed by Researchers 1 and 2 [START_REF] Lauridsen | Implementation of mathematics education research results in mathematics education: A case study of two modules from the Swedish Matematiklyft[END_REF]. Please note that the article 'Programming and programming process' has been added to the Algebra module April 2018 and is not included in the coding. When comparing the questionnaires answered by the teachers, some interesting statements about their learning outcomes become apparent. Teacher 4 stated that she mainly developed how she teaches the concept of equality and the meaning of the equality sign. This is particularly notable as the main theory in the algebra module was variation theory [START_REF] Marton | Phenomenography -Describing conceptions of the world around us[END_REF]. For this reason, we analyzed the algebra module for content on the equality sign and the conformity of the presented and used theoretical constructs. We found that there were only a few mentions of actual research results on students' difficulties and misconception on the concept of equality [START_REF] Lauridsen | Implementation of mathematics education research results in mathematics education: A case study of two modules from the Swedish Matematiklyft[END_REF]. [START_REF] Kieran | The learning and teaching of school Algebra[END_REF] 

Implementation analysisenablers and barriers

In this section, we analyze the BM for influential variables related to the three determinant factors of considering them as enablers or barriers, and further relate them to the policy dimensions as well as the categorized module content.

Firstly, we analyze for enablers and barriers in relation to awareness-knowledge. Following [START_REF] Rogers | Diffusion of innovations[END_REF], access to mass media is a certain source to knowledge of the existence of the innovations. In the BM, the Lärportal represented a mass media where the teachers were able to achieve awarenessknowledge on a range of mathematics education research. In continuation of this, it may be of a certain importance that the content was conveyed to teachers in a way that was understandable and therefore also accessible. Both Researchers 1 and 2 stressed that it had been an important part in the development of the modules that communication was targeted the teachers as receivers in the Lärportal. This indicates that the ways in which innovations are imparted to the receiver may be considered an enabler of awareness-knowledge. In the section above, we noticed the importance of imparting innovations with a certain degree of merit, to support guidance of teachers. The question is whether the teachers really do achieve awareness-knowledge, if the presentation of the innovation is not communicated with a certain degree of merit, e.g., that the key findings are stressed when research is referred. Hence, the lack of merit of the innovation conveyed, may be regarded as a barrier of the awareness-knowledge and hereby also the following implementation process in the BM.

Secondly, concerning how-to knowledge, teachers may obtain such throughout the implementation process. The Lärportal is a major source of how-to knowledge. Teacher 1, 2 and 4 described using the Lärportal, as they searched for videos and written suggestions for classroom activities to find inspiration during and after the BM. Consequently, the access to a mass media, containing how-to knowledge, can be considered an enabler in the BM. When comparing the types of knowledge in the algebra and the problem solving modules, the latter module mainly contains how-to knowledge (cf. above). Teacher 1 and 2 both implied that they now use the five-step model [START_REF] Stein | Orchestrating productive mathematical discussions: Five practices for helping teachers move beyond show and tell[END_REF] as well as the four-phased process [START_REF] Skolverket | Lärportalen[END_REF] in their practice (cf. above), i.e., the main theoretical constructs of the module. This suggests that mass-media access to how-to knowledge such as task suggestions and videos of classroom examples may be considered enablers. Teacher 4 had not, in the same manner, implemented the main theory, variation theory [START_REF] Marton | Phenomenography -Describing conceptions of the world around us[END_REF], in the algebra module, but she had gained a new perspective on planning classroom presentations focusing on students' misconception. This implies that the teacher had gained some how-to knowledge through the planning and execution of the experimental practice in phase B and C as a way of implementing the principles-knowledge gained in phase A (cf. above). On this account, the experimental practice can also be understood as an enabler for how-to knowledge about the gained principles-knowledge and hereby for implementation. According to [START_REF] Rogers | Diffusion of innovations[END_REF], the more complex an innovation is, the more how-to knowledge is needed. This might be the case for Teacher 4. Complex theoretical constructs, such as variation theory, may become a barrier, when not supported with sufficient how-to knowledge. Another example of this is found in the lack of development of socio-mathematical norms [START_REF] Yackel | Sociomathematical norms, argumentation, and autonomy in mathematics[END_REF], which is documented in an evaluation of the BM (Österholm et al., 2016). Researcher 2 confirms this:

Researcher 2: [...] it is very easy to say that these norms are important, but how should you act as a teacher to change them? The norms are not something you can get to grips with. My guess is that teachers have been presented with too few concrete examples on how to work with these norms.

Recall that the BM can be characterized as a collective policy. This entails that for the majority of the process, the teacher has access to an interpersonal source of how-to knowledge. This gives teachers access to colleagues' experimental how-to knowledge. [START_REF] Trouche | Technology-driven developments and policy implications for mathematics education[END_REF] argue that collective policies can be a support for implementing a technology. The same argument seems to withstand when it comes to implementing research findings in mathematics education into practice. The collective processes in the BM may, therefore, be viewed as enablers for how-to knowledge.

Thirdly, we analyze enablers and barriers regarding the last determinant factor for implementation [START_REF] Rogers | Diffusion of innovations[END_REF], i.e., the subject's experience of relevance of the innovation. We do so based on two examples of the teachers' work with the two modules. The first example is based on that we previously made it clear how Teacher 4 continued the use of her new knowledge of the equality sign after having ended her work with the BM. Following [START_REF] Rogers | Diffusion of innovations[END_REF], this continuous use of the mathematics didactical knowledge is a sign of a successful implementation. In relation to relevance of the theoretical constructs, Teacher 4 expressed her experience of relevance of the didactical research concerning the equal sign: "...as it is so important and frequently used in mathematics" (our translation). Our second example is from Teacher 3, who verbalized:

Teacher 3: I do not think the Boost for Mathematics was a good "boost". The information it provided was for example the kind of material that we had used in our school for several years [...]. There was no new and inspiring tasks to use, which was sad in the view of it all. (our translation)

We regard this as an expression of a lack of experience of relevance. Teacher 3 was already aware of the presented strategies and theories in her current practice. This is of course not the same as her considering the content of the problem solving module irrelevant, only it was not relevant to her. This indicates that if the teachers are not presented with anything new, i.e., no innovation, it can become a barrier for their experience of relevance of the BM. In our further analyses of Teacher 3's questionnaire answers, we see no indication of a use of theories from the BM. Hence, for Teacher 3 the BM must be considered an unsuccessful implementation.

To understand the enablers and barriers of the teachers' possibilities of having an experience of relevance, we examine the primary differences at the two modules. Recall from the previous section that the theoretical content in the algebra module was mainly sensitizing while it was mainly prescriptive in the problem solving module. It is relevant to consider the extent to which this might influence enablers or barriers in the teachers' experience of relevance. Previously we illustrated the connection between prescriptive theory and how-to knowledge and sensitizing theory and principles-knowledge, respectively. In the second example, Teacher 3 primarily met prescriptive theoretical constructs in the module and thereby descriptions of phases and steps about how to teach problem solving. 'Unfortunately' Teacher 3 already had an existing practice built on these phases and steps. According to [START_REF] Rogers | Diffusion of innovations[END_REF], a principles-knowledge can contribute to a better understanding of why something works. This understanding of 'why' can qualify 'how' one does things in practice. Therefore, a sensitizing theory might possibly have contributed with an understanding as to why Teacher 3 already did as she did in her practice, and thus support further development. In this way, the principles-knowledge can become an enabler of the teachers' experiences of relevance in the BM. In the first example, Teacher 4 primarily met principlesknowledge. This gave her an opportunity to understand why the teaching of the concept of equality is important and not just how she should teach it. This again indicates that principles-knowledge is an enabler for the teachers' experience of relevance in the BM. As mentioned earlier, one of the policies of the BM was a top-down policy. In contrast to a bottom-up policy, this increases the probability of one encountering already known innovations that might already part of one's daily practice. Based on the analyses of Teachers 3 and 4 and in the context of BM's top-down approach, it might be an advantage that the teachers also acquire principle-knowledge, since principlesknowledge may act as an enabler of experience of relevance in the top-down policy context.

Conclusion

In the analysis, we have identified a number of enablers and barriers in the BM and we have attempted to link the existence of these to the identified policy dimensions of the BM as well as the modules' use of sensitizing and prescriptive theoretical constructs from mathematics education research.

In particular, the main findings concern implementation programs with a top-down policy. Within this policy we see that the experience of relevance is challenged if the content is mainly how-to knowledge. We support this claim by the example of Teacher 3 not experiencing anything new in the BM. To accommodate this we argue that principles-knowledge can support the teachers' further insight into the innovation. Such understanding of 'why' may upgrade the quality of 'how' the teachers do things in practice, and make the content relevant for the teachers. Following this argument, we find that principles-knowledge enables the experience of relevance, which is determinant for implementation. With this in mind, we suggest that future mathematical education implementation programs with a top-down policy consider the content balance of how toknowledge and principles-knowledge. Furthermore, it could be an object of investigation in the research community to understand the balance and synergy of knowledge-types in implementation programs.

In addition, the degree of merit that innovations are imparted with influence all three determinant factors. It can be argued that the importance of selecting relevant innovations and how they are conveyed is fundamental to avoid misguidance of teachers' practice. It becomes clear that success of implementation in a mathematics education context is not limited to Rogers' (2003) definition of an innovation merely being put into use; the implementation of the innovation must lead to a change for the betternot least as perceived by the end uses, in our case the teachers. We must take into account [START_REF] Schumpeter | The fundamental phenomenon of economic development[END_REF][START_REF] Schumpeter | The fundamental phenomenon of economic development[END_REF] claim that an innovation should entail a valuable change in practice. This supports the need for defining innovations as subjectively novel, which bring about valuable changes in practice when dealing with implementation processes in mathematics education. Before determining content knowledge in implementation programs, conducting reviews and using solid findings (Education Committee of EMS, 2011), may be one feasible way to accommodate valuable changes.

  is cited, but the key findings on the need for experiences of complex arithmetic of the form ax + b = cx + d is left out. This fact leaves you wondering to what extent the changes in Teacher 4's practice may have been supporting her students' concept formation of equality. It thus becomes a question of merit concerning the accuracy in which research results are imparted to teachers, with which the definite findings and conclusions of the research are referenced in the text.