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The challenge of implementing pedagogical innovations at scale is discussed by looking at the set of stakeholders. A large-scale multi-municipality implementation of a highly specific research-based teaching model for elementary school arithmetic in Sweden is used as an exemplary case. To create a lens through which the stakeholder structure can be discussed, the concept of stakeholder scaffolding is introduced. The main message is that what is to become a stakeholder in an implementation program should not only be decided through making an inventory of possible stakeholders and deciding which ones to engage. It is also a matter of designing new groups with given roles and responsibilities in the implementation program.

Introduction

In organization theory, the concept of stakeholder refers to "any group or individual who can affect or is affected by the achievement of the firm's objectives'' (Freeman, 2010, p. 25). When the stakeholder term is used in connection with implementation research in the field of education it is rarely explicitly defined. Certainly, when an educational innovation is implemented, there is not often a firm with particular objectives at the center. Instead, it makes sense to view many implementation efforts as coordinated by networks of parties. Therefore, I will look at multi-stakeholder network theory [START_REF] Roloff | Learning from multi-stakeholder networks: Issue-focussed stakeholder management[END_REF] for guidance and, define a stakeholder as any group or individual who can affect or is affected by the approach to the educational issue addressed by the network of collaborating parties.

By stakeholder scaffolding, I shall mean the intended interaction patterns between identified or constructed stakeholder groups and how these intended interaction patterns are designed to support the implementation process of a pedagogical innovation. In this sense, the stakeholder scaffolding is an aspect of the program theory of the implementation project. I use the theoretical construct program theory in the same way as Chen, that is, "as a set of explicit or implicit assumptions by stakeholders about what action is required to solve a social, educational or health problem and why the problem will respond to this action" (Chen, 2012, p. 17). In Chen's conceptualization, a program theory has two components, the change model and the action model. The change model specifies how activities in the program are supposed to affect certain determinants in the system that are to be changed in order to reach specified goals or outcomes. The action model is "a systematic plan for arranging staff, resources, settings, and support organizations to reach a target group and deliver intervention services" (Chen, 2012, p. 18). Stakeholder scaffolding, as I will describe the concept, is hence a part of the action model. The purpose of the concept of stakeholder scaffolding is to provide a lens that helps researchers and program designers to focus on the specific roles different stakeholder groups can assume in relation to the action model.

The aim of the present paper is to discuss stakeholder scaffolding in relation to the scaling of educational interventions. The theoretical basis for my discussion builds on [START_REF] Coburn | Rethinking scale: Moving beyond numbers to deep and lasting change[END_REF] characterization of scale as a four-dimensional construct concerning depth, sustainability, spread, and change of ownership. Further, the issue of scaling will be discussed from a design perspective where I do not only discuss which potential stakeholders a particular educational system might already involve, but also how to deliberately design stakeholder groups with the purpose of achieving scalability.

The discussion will be carried out by exemplifying the stakeholder scaffolding in a large-scale multimunicipality implementation of a highly specific research-based teaching model for elementary school arithmetic in Sweden. This means that this is not an empirical article but descriptive and theoretical. Because of space limitations, I will discuss Coburns construct directly in relation to how the implementers have tried to take the four components of scale into account in the implementation program design. For readers that prefer an introduction to [START_REF] Coburn | Rethinking scale: Moving beyond numbers to deep and lasting change[END_REF] conceptualization of scale, the original article is a very worthwhile read as are many of the shorter summaries (e.g., section 5 in [START_REF] Roesken-Winter | Evidence-based CPD: Scaling up sustainable interventions[END_REF]. I will now go on to describe the implementation program, before moving on to discussing it relative to Coburn's four scaling dimensions.

Thinking, reasoning, and reckoning (TRR) 1-3

The pedagogical program I will describe has two roots. On one hand, it builds on a specific teaching model communicated through descriptions of teaching sequences in the form of very detailed teacher guides. On the other hand, it builds on a professional development (PD) program that is a collaboration between the National Center for Mathematics education (NCM) in Sweden, a multitude of municipalities, and Sveriges Kommuner och Regioner (SKR). SKR is a national organization of municipalities and regions that stands free from the national political system. In what follows, the Swedish acronym TRR will be used to designate both the teaching model and the collaborative program for implementing it. Before describing the structure of TRR as an implementation program, I will briefly describe the TRR teaching model. TRR for grades 1-3 comprises four themes for each grade where each theme is a collection of five teaching cycles. A cycle covers three lessons. The teacher guides include sequenced descriptions of which representations to use, which terminology and expressions that are supposed to be used by the teacher, which questions to use when probing pupils reasoning, suggestions for how to sequence qualitatively different types of pupil reasoning and so on. Each cycle focuses on a particular mathematical phenomenon from one of the conceptual fields number, additive structures, or multiplicative structures [START_REF] Säfström | Implementing alternative models for introducing multiplication[END_REF]. A cycle has six phases: chanting, introductory whole class discussion, pair work, follow-up discussion, individual documentation, and follow-up discussion of the documentations. For each phase, the social arrangements and expectations of teachers' and students' roles are different. The TRR teaching model builds on a randomized control trial evaluated design research project for grade 0 in Sweden [START_REF] Sterner | Reasoning about Representations: Effects of an Early Math Intervention[END_REF][START_REF] Sterner | Number by reasoning and representations-the design and theory of an intervention program for preschool class in Sweden[END_REF].

The core of TRR is that participating teachers use the TRR cycles as a basis in their teaching. Each year, about half of the teaching time will then be directed by the TRR model. The rest of the time teachers can plan as they please. Participating teachers are formed in professional development (PD) groups of at least three teachers, teaching the same grade and teaching the same cycle at the same time. Before the first cycle in a new theme, between cycles and after the last cycle of the theme, the PD groups meet and discuss the upcoming cycle and the experience of teaching the previous cycle guided by structured PD-questions from a booklet under the guidance of a local facilitator appointed by the municipality.

I will now move on to discuss TRR from a top-down perspective. The initiative is joint between NCM and SKR and there is a joint steering group but no clear ownership of the project as a whole. TRR is run in (so far) yearly rounds, each engaging around five municipalities working together in so-called working networks of normally five municipalities. After a municipality has agreed to participate and signed a formal agreement with SKR, they appoint a process leader, which is normally a mathematics teacher that already has certain special leadership assignments in the municipality and a networking group consisting of the highest responsible politician for school matters in the municipality, the highest non-political leadership, two principals, two teachers, and the process leader. What I have described so far can be called the institutional scaffolding of TRR and is illustrated in Figure 1. The temporal scaffolding, which is how activities are distributed over time, is illustrated in Figure 2. In Sweden, a school year begins in the autumn. Therefore, in the temporal description of TRR what we describe as, for example, year 1 (Y1) is the year that starts in the autumn when the teachers of an attending municipality start to use the TRR teaching model at scale as well as the associated PDprogram. Y2 is hence the second year of TRR usage and Y0 is the preparatory year before.

The first thing that happens after the municipality has signed the contract to participate is to appoint the process leader and the network group. All process leaders in the current round then meet for a process leader conference (PLC). This is a first or a rather tight series of PLCs that during the pandemic has been held almost every month. Slightly after, the network conferences (NWC) are repeated two times a year. To ensure knowledge transfer between the different rounds, around half of the PLC and NWCs in Y0 and into Y1 are joint with the previous round and later joint with the next round. Both PLCs and NWCs are two-day sessions.

An important decision that municipalities have to take early is at what scale to run the program. We have examples where municipalities have joined with all their teachers and schools in all grades 1-3, some that join with all grades in a few schools, some that join with all teachers in grade 1, and one municipality that only joined with one school. An early decision on the scale is important because the number of teachers and how they are distributed between grades and schools determine the number of local facilitators and we want the local facilitators that are to work with PD-groups when Y1 starts to start preparing, by being introduced to TRR in Y0 and start to use some cycles in the classes they currently teach. Municipalities are then responsible to book introductory sessions with NCM for the teachers to start in Y1. Some want two such sessions and some stick with one. In subsequent years, the individual municipalities can also decide to book Q&A sessions with NCM for both facilitators and teachers. These are normally local events. In the temporal diagram in Figure 2, I have also indicated where pupil testing can be, but that can vary between municipalities depending on their scaling plan and how to set up a control group design.

Formally, the project runs three years for each municipality, but in practice, it has so far continued with less and less PLCs and NWCs. Municipalities in Y3 and beyond have so far continued to book introductory sessions for new teachers and Q&A sessions for working teachers with NCM.

Four dimensions of scale and how it applies to TRR

I shall now discuss the stakeholder scaffolding in TRR described above, from the perspective of scale as [START_REF] Coburn | Rethinking scale: Moving beyond numbers to deep and lasting change[END_REF] four-factor construct: depth, sustainability, spread, and shift in ownership. It should be noted that the stakeholder groups I describe below are intended to be examples of possible roles for stakeholders in relation to scaling. I make no claims that the particular stakeholder scaffolding of TRR is particularly good or that it is always well functioning.

Depth

Coburn's conceptualization of depth concerns "change that goes beyond surface structures or procedures [...] to alter teachers' beliefs, norms of social interaction, and pedagogical principles as enacted in the curriculum" (Coburn, 2003, p. 4). The focus in Coburn's description is on students' and teachers' roles in the classroom, like for example the patterns of communicational interaction. As described, TRR gives very strong guidance for teachers to follow particular interaction patterns, as well as particular ways of treating the mathematical content. Obviously, not all TRR intentions are followed. The implementers recognize that small adaptations from teachers affect how the content is portrayed to the pupils [START_REF] Koljonen | The documentational approach of didactics as a gauge of fidelity of a teaching model implementation[END_REF]. Therefore, highly prescriptive teaching designs still need deliberate stakeholder scaffolding to support depth. In TRR, the local PD-groups are one such structure intended to create a support for interpreting the intentions of each cycle as well as following up the classroom implementation and also induce a form of peer pressure. The local facilitators are a stakeholder structure designed to support the PD groups. Forming the facilitators as a group with a particular role is a key element in the stakeholder scaffolding. It is our experience from previous large-scale PD-programs [START_REF] Helenius | A stakeholder analysis of the development of a large-scale professional development program[END_REF] then letting one group of teachers, the facilitators, work ahead and giving them some additional PD as well as officially designating them as a facilitator group tends to shift of identity from a receiver of the PD to a deliverer of the PD which enforces loyalty to the program intentions and supports them in their role relative the PD groups.

Sustainability

Sustainability concerns the chances that deep changes stay in effect in classrooms, schools, and municipalities where they have been established. Referring to a wealth of literature, Coburn describes sustainability as dependent on four factors, which all reinforce a professional community of colleagues in the school that supports depth of change of which we will deal with two here. The first of these is the need for knowledgeable and supportive school leadership. In TRR, all levels of school leadership from principals and up are specifically engaged. The principal level is represented in the network group, which is the most complex of the designed stakeholder groups. It is also a common arrangement that the PL is co-opted into the municipality principal group, typically led by the municipality school leader, which further allows the process leader to influence and engage principals. The second factor I will mention is the connection with other schools and teachers engaged with a similar reform. Since TRR is a municipality driven there is plenty of such interaction within municipalities.

Spread

Spread may be the most obvious factor of scaling, as it involves the fundamental factor of replicating the implementation of some reform or innovation with more students, teachers, schools, or districts. Coburn makes a point of considering spread also within different levels. Spread within classrooms could for example involve pedagogical innovations proposed in one subject spreading to a teacher's teaching in other subjects. Spread within a district or municipality could involve certain norms related to a pedagogical teaching innovation spreading to local school policy [START_REF] Coburn | Rethinking scale: Moving beyond numbers to deep and lasting change[END_REF].

The stakeholder scaffolding of TRR has several elements designed to support spread to other schools and classrooms. The scaling that occurs to new municipalities with new rounds obviously leads to scaling, and so far all participating municipalities have decided to continue from Y1 to Y2, and beyond and have included more schools and teachers except in the cases where all schools were already engaged.

Shift in Ownership

The aspect of scale that Coburn perhaps puts the most emphasis is on a shift in ownership. It is worth noticing that the metaphor of shift of ownership presupposes an initial owner, an item to be owned, and a new owner. In Coburn's description, it is some reform program that is the item and the initial owner is some actor external to teachers, schools, and districts. With such a shift, knowledge of the reform can become local and a theory-based practice can arise so that the reform can become selfgenerative [START_REF] Coburn | Rethinking scale: Moving beyond numbers to deep and lasting change[END_REF]. With TRR, the stakeholder scaffolding sets up a quite advanced structure for shared ownership right from the start, that gradually can shift towards municipalities and teachers. Municipalities have to themselves decide the scale with which to enter the program, depending on how much they believe in the program and in their own ability to administer it and later decide how to scale it up. Recall, the arrangement that teachers should meet regularly in PD-groups and be able to teach the same cycles in parallel puts quite high administrative demands on all levels of leadership. It is questions like this that are discussed in the early PLCs and NWCs. Because municipalities are responsible for scaling also makes it important that teachers remain positive and even when feeling like the teaching is very difficult keep feeling that they have support from the organization. It is so far our experience that facilitators, but also many teachers, identify with the program and help to spread the word to teachers in the municipality that are yet not engaged. A final note on ownership is the several of the municipalities, without consulting SKR or NCM, have produced their own professional videos on TRR, to share with parents, the general public, and other teachers.

Discussion

Designing models for implementing pedagogical innovations at scale is a vital concern in contemporary implementation research. In the present paper, I took a closer look at the stakeholder issue related to scale and coined the concept of stakeholder scaffolding, which I presented as a part of the action model of the program theory [START_REF] Chen | Theory-driven evaluation: Conceptual framework, application and advancement[END_REF]. Chen already identifies particular types of stakeholders when schematically describing an action model, the implementing organization, peer organizations and community partners, and the program implementers. It is worth noting that Chen is discussing a wide section of innovations spanning over the social, educational, and health sectors. This means that the specificity when discussing the roles of the stakeholder groups he mentions is low. In the case of TRR, it is for example not very easy to separate what is the implementing organizations from the peer organizations. But a point Chen is making when pointing out different types of stakeholders as part of the action model is that types and roles of the stakeholders should be planned in advance and be part of the action model. Going back to the description I gave drawing on [START_REF] Roloff | Learning from multi-stakeholder networks: Issue-focussed stakeholder management[END_REF], it states that a stakeholder can be any group or individual who can affect or is affected by the approach to the educational issue addressed by the network of collaborating parties. A main message in the present article is that what is to become a stakeholder in an implementation program should not only be decided by reviewing groups that can be affected by the program and can affect it, like researchers, policymakers, principals and teachers. Instead, the view I am advocating is that stakeholder groups can be deliberately created as crossover groups between such levels as part of the design of a program.

In TRR, one such designed stakeholder group is the group of process leaders in each round. By identifying such a group and giving them opportunities to work together, their roles in the respective municipalities will be strengthened. The process leader group is formed through the multitude of process leader conferences, which also ensures that the process leaders are the most informed persons which further strengthens their authority and agency within municipalities. The arrangement with process leaders coworking with the peer group from a previous round, and eventually, with the peer group from the successor round further strengthens their agency. Other examples of designed stakeholder groups are the network groups in the municipalities with the role of giving coherent support for TRR across all institutional levels in the municipality.

In summary, TRR F-3 is an example of a teaching model that is very demanding for teachers that are to use it in their classrooms. Despite the highly scripted form of the TRR teacher guides, we believe it is virtually impossible for an individual teacher to operationalize TRR in their classroom. It can only be done in deliberate collaborative settings with a high degree of organizational support. In short, it can only be done by ensuring that all of Coburns four aspects of scale are accounted for in the implementation program. Designing and implementing a well-thought-out stakeholder scaffolding is hence an important part of the program design. When researching effects of large-scale implementation programs, I see it is a good idea to put special focus on if the stakeholder scaffolding worked as intended or not.
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 1 Figure 1: The institutional stakeholder scaffolding of TRR
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