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We examine the feasibility of using the Documentational Approach to Didactics to gauge the fidelity and character of teachers' implementation of scripted teaching sequences for the teaching of arithmetic in primary school. By analyzing a video-recorded lesson, we found that the teacher adapted the scripted teaching sequence by merging it with other resources such as self-made worksheets and an interactive whiteboard. The teacher also made adaptations to the prescribed organization of the teaching. Through the analysis, we gain insight into the nature of the adaptions and find that Documental Approach to Didactics can be used as a lens to distinguish between surface adaptions, that do not interfere with the program theory and adaptions that violate core ideas of the innovation. The results provide a background for a discussion of pro-fidelity versus pro-adaption point of view in implementation research.

Introduction

The extent to which an educational innovation implemented in classrooms reaches its desired outcomes depends on how teachers adapt the innovation in their practice. The extent to which teachers faithfully follow the instructions and intentions of an intervention can be discussed in terms of fidelity. The rationale for measuring fidelity and striving for high fidelity is to allow analytical separation of the quality of an educational innovation from the quality of the implementation of it, as well as to provide a reference for scale-up or replication research involving the intervention. [START_REF] Century | Implementation research: Finding common ground on what, how, why, where, and who[END_REF] call the view that more fidelity is better the pro-fidelity perspective. They argue that to understand the nature of implementations of pedagogical innovations rather than just the effects of them, the pro-fidelity perspective ought to be complemented with a pro-adaptation perspective encompassing a research focus on "why adaptations are made, where implementation challenges come from, and how the nature of an adaptation matter for outcomes " (p. 200).

It has been noted by researchers that innovations that are general, non-specific, and involve little prescribed structure might need more adaptation [START_REF] Cohen | Relations between policy and practice: A commentary[END_REF]) and hence would benefit from a pro-adaptation research design [START_REF] Century | Implementation research: Finding common ground on what, how, why, where, and who[END_REF]. Highly structured innovations that are specifically prescribed could on the other hand benefit from a pro-fidelity research design [START_REF] O'donnell | Defining, conceptualizing, and measuring fidelity of implementation and its relationship to outcomes in K-12 curriculum intervention research[END_REF]. The study presented here reports a case from a context where the innovation is a highly prescribed curriculum based on a specific teaching model, but as we will show, a proadaptation perspective still has merits.

The context of the study is a large-scale intervention, spanning 14 municipalities and over a thousand teachers, where the outcome on the student level is being evaluated with a control group, pre-posttest design. Yet, despite an intricate implementation design involving collegial collaboration to stimulate high fidelity, the project team was aware that adaptations would be made, and that fidelity would vary. To evaluate the intervention and gain worthwhile feedback, we were therefore in search of a theory base for researching teachers' adaptations of resources. This methodological paper reports on the use of the Documentational Approach to Didactics, DAD, [START_REF] Trouche | The documentational approach to didactics[END_REF] for this purpose. DAD has previously been used to characterize teachers' use of and blending digital online resources. However, we see the potential to use DAD to characterize teachers' implementation of a highly prescriptive curriculum resource. Therefore, the present paper aims to examine the feasibility of using DAD to characterize the fidelity and adaptation of a highly prescriptive curriculum resource.

Theory

The theoretical framework DAD can be used for studying teachers' goal-oriented work through their interactions with resources used in their teaching [START_REF] Trouche | The documentational approach to didactics[END_REF]). An objective with DAD is to achieve a comprehensive understanding of teachers' work through elaborating what it can mean "to use" a resource. To understand the relevance of the term documentational, it helps to know the etymology of the word document. The word originates from Old French where it, in the late 15th century came to mean "teaching, instruction". The concept is also linked to the Latin "documentum" which refers to "lesson" and "to teach". DAD builds on French didactics' theory and the tradition of the instrumental approach. The instrumental approach takes as a point of departure, normally, a digital artifact that is to be used by teachers or pupils. The fundamental observation is that when an artifact becomes incorporated in an individual's handling and thinking scheme, there are two processes involved: instrumentation and instrumentalization. The instrumentation process is when the affordances of the artifact shape the persons' practice. The instrumentalization process is when an individual uses her knowledge and dispositions to use the artifact for fulfilling her needs and goals. Combined, the instrumentation and instrumentalization processes interact to create the instrumental genesis, the transformation where the artifact becomes an instrument for the individual [START_REF] Artigue | Revisiting the French didactic tradition through technological lenses[END_REF]. The instrumental genesis, in turn, involves an interaction in which the user and the potentialities of the artifact (the physical tool) are reciprocally constituted in action [START_REF] Artigue | Learning mathematics in a CAS environment: The genesis of a reflection about instrumentation and the dialectics between technical and conceptual work[END_REF].

In the documentational approach, the role of the artifact is replaced by the role of one or several resources that a teacher might use or be influenced by in her teaching. The concept of resource encompasses any artifact with the potential to promote mediating teaching activities, including textbooks, curricular guidelines, digital resources, student worksheets, or work with a colleague. In DAD the teacher's role is to be a designer who, guided by a goal, transforms resources into documents in the process of interacting with a resource or a set of resources. This process is called documental genesis, in line with how instrumental genesis is described above [START_REF] Trouche | The documentational approach to didactics[END_REF]. This process ends with a document that is the product of a teacher's resource design work in each situation. The totality of a teacher's developed documents is called a document system.

A document is thus a combination of when a resource is appropriated and reshaped by a teacher, in a way that reflects their professional experience with the use of resources. Document = Resources + schemes of usage. A teacher's resource system is developed and formed by all the resources the teacher uses for a given activity [START_REF] Trouche | The documentational approach to didactics[END_REF]. The resource systems will be different for different teachers, even though they use the same resources since the resulting documents are dependent on the teacher's characters and prior knowledge. Thus, the process of documental genesis is ongoing since teachers' utilization schemes, how teachers adapt and are adapted by the resources they use change with experience [START_REF] Vergnaud | A comprehensive theory of representation for mathematics education[END_REF].

Method

We have compared the enacted actions of a teacher involved in a large-scale implementation program, with the scripted actions that carry the core ideas of the program, the program determinants. To set the stage for this study, we will elaborate on the implementation program by explicating elements of its program theory. When we use the concept program theory, we refer to Chen ( 2012), where we refer readers for further elaboration. Briefly, a program theory is an explication of a program's goals and how the program is supposed to achieve its effects. The change model of a program theory is the description of the "leverage or mechanism upon which [the program] can develop a treatment or intervention to meet a need. That leverage or mechanism is variously called the determinant or the intervening variable" (Chen, 2012, p. 18).

The 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 program has a comprehensive organization and involves municipality collaboration, teacher professional development, and local facilitator and leadership organization (Helenius, n.d.). In what follows, we will designate both the teaching model and the program for implementing it by its Swedish acronym TRR. In its current form, TRR is implemented in a program run in 14 municipalities in Sweden with over 1000 teachers. The TRR teaching is arranged in cycles composed of six phases, each comprising a particular pedagogical arrangement (see [START_REF] Sterner | Reasoning about representations: Effects of an early math intervention[END_REF] for a description). Participating teachers complete 20 cycles that cover half of the mathematics teaching over a school year. A cycle normally covers three lessons and is communicated by a resource book, with detailed descriptions of how to carry out teaching. The detailed descriptions carry the program determinants and view as the desirable outcome in instruction. Of the large selection of possible determinants to distinguish in TRR, we present four of relevance in the sequence of teaching we will analyze.

Determinants of TRR resource book

Determinant 1 (D1). Building on the pupil's productions and reasoning. While the tasks, representations, and language to use are explicitly described in the TRR resource book, the main role of the teacher is to get the pupils to reason about their work and engage pupils in reasoning about each other's work. To aid the teacher, the material contains advice on how to sequence student presentations, depending on different approaches taken to the task and on particular types of questions or prompts to use when engaging pupils to talk about their work.

Determinant 2 (D2). The problem-solving strategy. In TRR, we endorse a particular strategy for approaching word problems: Formulate in your own words, use one of the endorsed representations for the situation type represented by the problem, write a mathematical expression, and find out the answer. A normative choice in TRR is that we prefer if pupils write the mathematical expression as close to the mathematical situation that is represented in the problem as possible. In this case, we prefer the situation: The rabbit jumps five times farther than the bear to be represented as rabbit's jump = 5 • bear jump, regardless of if the task continues: The bear jumps 3 meters, how far does the rabbit jump? or The rabbit jumps 15 meters, how far does the bear jump? Determinant 3 (D3). The multiplicative model. In TRR we use three different models to build the multiplication concept on, none of which is repeated addition. One of them is rectangular arrays, initially built by cubes and later cut out from square paper. In the second teaching cycle on multiplication, the class constructs what is referred to as the big multiplication table which is a 10by-10 matrix of rectangles, where the entry (i, j) displays the i times j rectangle with the product i • j written on it [START_REF] Säfström | Implementing alternative models for introducing multiplication[END_REF].

Determinant 4 (D4). The chanting phase of the teaching cycle. The first phase in a teaching cycle is always chanting. The chanting signals that a mathematics lesson starts and connects to the mathematics to be treated in the teaching cycle. The chanting phase is not supposed to contain teacher explanations. But despite that, it might contain mathematical information not apparent to the pupils. In the cycle under scrutiny here, the chanting comprises variants of If 3 times something is 12 then something is 4. The resource book instructs the teacher to have the big multiplication table visible and pointing at the 3-row, while uttering three, moving the hand along the row and stopping at the rectangle with 12 on it when uttering twelve, and then moving the hand to the top column and stop at 4 when uttering four. The chanting is hence supposed to be accompanied by a gestural indication of how to solve an open multiplication problem of the type a • _ = b by using the big multiplication table.

The data for the study presented here comes from a 49 minutes iPad video recording of one lesson with 8-year-old children (grade 2). The teacher has a formal teacher education for grades 1-7 and 24 years of teaching experience. At the time of the data collection, he had been involved in the TRR program for three years but had not taught the cycle discussed here before. The parts showing the teacher's use of resources were transcribed. Only the excerpts that are presented in this paper were translated into English. In collaboration, all three authors conducted a thematic analysis of the teacher's actions. With the theoretical lens of DAD, we describe the teacher's document system, that is his schemes of usage of the two resources, the TRR resource book and the whiteboard. Then we compare his document with the determinants D1-D4 from TRR's change model.

Results

Two resources, the TRR resource book and an interactive whiteboard with an attached document camera, are in play in our excerpts. D1-D4 are references to the TRRs determinants presented in the method.

As per TRR resource-book instructions, the chanting of the type: If 1 times something is 2 then something is 2 is displayed on the whiteboard, which in the teacher's case is an interactive whiteboard. For each chanting, the teacher draws the corresponding rectangle next to the chant, e.g., if 3 times something is 12, then something is 4, the 3 by 4 rectangle with 12 printed on it is drawn. Next to the rectangle, the teacher has also written the open multiplication statement 3 • _ =12 on the interactive whiteboard.

The sequence starts 01:26 minutes into the lesson and is close to two minutes long. In line with the teaching model, the teacher leads a collective chanting phase (D4).

Teacher:

We now start with the chanting, so read with me. If 1 times something is 2 then something is 2 (points at the chanting text). So, 1 times something is equal to 2 (points at the open statement) then it is 2 of course (points at the rectangle) /.../ If 7 times something is 42 then something is 6 (points at the chanting text). Here (points at the rectangle) we can see sixes, 7 pieces, 6 pieces of sevens, and 7 pieces of sixes, so ... hm, we stop here, and we move on to the presentations.

The teacher uses the whiteboard through instrumentalization, where using the whiteboard is a part of his utilization scheme. The use of the resource, the interactive whiteboard, forces instructions in the TRR resource book to be instrumented through the interactive whiteboard, leading to a transfer of the instructions. In this transfer, the chanting instructions themselves pass through unchanged. But, the inclusion of the arithmetic expression in the form of an open multiplication problem is an addition that does not conflict with the determinants. The omitting of the use of the large multiplication table (D3, D4), in favor of a single rectangle image, circumvents the idea of the 10-by-10 matrix as a support for pupils' reasoning. As a result, the gestural indication ( D4) of how open multiplication problems can be solved using the big multiplication table (D3) will make the pupils less prepared for treating the word problem in the cycle, according to the preferred strategy (D2).

The second excerpt, starting at 03:10, displays a whole class discussion aiming to build on pupils' reasoning (D1). The teacher starts by asking a pair of pupils to come forward to discuss their work, from the lesson before. The pupils do not bring any work with them, because the teacher has beforehand created a slide for the whiteboard. He simultaneously displays the problem formulation at the top, and the pupils work, followed by three representations: the number line, a rectangular array, as well as the instructions from the TRR resource book (D2, D3). The teacher says: The teacher moves on to leading questions, to guide the pupils:

Teacher: Hm, aha...help...if Pi has 5 (points at the number line), so how many did Pi have?

The pupils that have approached the whiteboard to describe how they worked with the problem (D1, D2) turn their attention to the whiteboard and say 5.

Teacher: Yes, and how do you know? It says here (pointing at the task formulation on the whiteboard)

The initiative has transferred from the pupils that should have been asked to describe their work in their own words, leading to a loss of fidelity to D1 and D2.

What follows next is that the teacher takes over the initiative and explanations more and more. The teacher uses the picture of the pupils' work on the interactive whiteboard, which enables him to draw and write on the picture when explaining. When it is time for writing mathematical expressions, the teacher leads the discussion, even more. At this stage, the teacher also involves the rest of the class (D1). The excerpt below is 10:43 minutes into the lesson The teacher successfully led the pupils to reason about the properties of multiplication with the rectangles (D3). However, the fidelity to using pupils' productions and reasoning (D1) is low.

High fidelity can be traced in the teacher's document, the instrumentalization of the whiteboard and the choice to place the pupils' solutions projected on the board instead of having pupils posing their solutions on the static board. As a consequence, the teacher saves time, and the class can easily participate in the discussion since the written solutions are visible to everyone in the class (D1).

Through the instrumentation of TRR, the teacher includes the rectangular array (D3) and open multiplication statements (D2) into pupils' worksheets and presentations.

Discussion

To examine a method for gauging fidelity, we have reported a single case study of a teacher with several years of experience in implementing TRR -a pedagogical innovation in the form of scripted teaching sequences. We examined the teaching by focusing on the concept of the document system from the theory Documental Approach to Didactics, DAD. The analysis showed adaptions of the highly prescriptive curriculum resource in the teacher's documents. Some adaptions retained fidelity to the determinates in the program theory's change model, while others led to less fidelity relative to the determinants. The two resources, the TRR resource book, and the interactive whiteboard shaped the document system. It is expected that when a teacher already has an established document including a particular resource (here: whiteboard) and a new resource (here: TRR resource book) is to be incorporated and joined with the previous resources, an adaptation takes place. This adaptation results in a new document including the use of both resources.

The teachers' utilization scheme involving the interactive whiteboard shaped the teaching. The teacher's instrumentalization of the interactive whiteboard on one hand strengthened the instrumentation of certain TRR determinants, for example enabling swift and easy presentation of pupil's work (D1). On the other hand, the usage of the whiteboard drives a tendency to reshape TRR instructions away from the instructions in the TRR resource book. One example is when the reference to the big multiplication table is replaced by the reference to individual rectangles that symbolize a particular multiplication. In principle, the transformation of the TRR chanting instructions (D4) to the whiteboard format could have been done as faithful instrumentation but ended up involving an adaptation of the TRR instruction, essentially breaking D4 as well as D2, by not presenting the big multiplication table (D3) as a resource in the problem-solving strategy (D2). The instrumentalization of the whiteboard can be said to affect the instrumentalization of the TRR resource book so that the resulting document system breaks some of the TRR determinants. The other example from our result section can be understood in similar ways.

A pure pro-fidelity stance could perhaps indicate a need to complement the printed TRR instructions with ready-made interactive whiteboard resources. Some teachers have asked us, developers, for such supporting resources. Despite our choice to present TRR in a highly prescriptive form, we are however worried that more specific resources could lure the teachers into a surface adaption of TRR, omitting the determinants. Instead, in line with [START_REF] Century | Implementation research: Finding common ground on what, how, why, where, and who[END_REF], we think a pro-adaptation perspective is vital. The DAD framework provides a good basis for examining the nature of adaptations. In the presented case, we could for example conclude that some adaptions made were related to the mixing of resources. Since we know it is a relatively common practice to use interactive whiteboards, we can suspect that similar adaptions might be made by other teachers too. As developers, this is useful information since it might for example call for revisions of the teacher guides concerning how careful we describe the core features of certain figures or practices in the material.

A downside of the DAD-based analysis reported in this paper is that it is too extensive to carry out on a large scale. But even examining some distinct cases can inform us on why and how adaptations are made, as in this case. Through DAD analyses we can gain insight into the nature of the adaptions. We get a tool to distinguish between surface adaptions that do not interfere with the determinates in the change model from the program theory [START_REF] Chen | Theory-driven evaluation: Conceptual framework, application and advancement[END_REF] and adaptions that violate core ideas of the innovation. The insights from the analysis give important feedback for future development of the professional development program that goes with the implementation, as well as the structured teaching instructions it builds on.

  what you have done? Tell us what you have done, and start with the number line. So, can you tell us a little about it? Presenting pupil: We know that Pi has 30 cucumbers [the teachers encourage them with mmm] and if Pi has 5 then Nitty has ehh… Nitty had...I do not know...you… The TRR resource book encourages open questions. Can you describe in your own words what you have done? But, the teacher's call to start with the number line deprives the pupils of the initiative. The pupils end up having difficulties telling what they have done, and how they reached their answers.

  expression fits this one (points at a rectangle, 3 • 6). Now I want you in the audience to think as well. What fits that rectangle? What is the multiplication for this (points at the rectangular array)? You too are audience. Now you are an active audience (addressing a pupil) and so you have to think. Ehh Teacher:(points at the class) ... shshh ... (the teacher asks a pupil in the class for an answer) is that? (writes on the board 3• 6 =)Pupil in class: It's 3 pieces of sixes Teacher:Because it is 3 pieces of sixes, sure. And how much is 3 pieces of sixes? (asks the presenting pupil)Presenting pupil: 18Teacher: You remembered, great! Thank you for your presentation.