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What happens when those who work with teachers' professional development ask teachers to apply an alternative theory and adapt it to their practice? The study reported in this paper was a research collaboration initiated by a researcher with three fifth grade mathematics teachers. The study aimed to investigate what characterises the mathematics teachers' developmental process in a collaborative setting when facing the challenge of applying variation theory in their practice. The data comes from seven joint planning meetings between the researcher and teachers, as well as interviews with the teachers before and after the project. The focus of the analysis presented will be on how tensions can arise when an outsider challenges the teachers' day-to-day practices with a desire for change. Some of these tensions are rooted in power distribution in the collaboration and the teachers' awareness and agency in their development.

Introduction

The starting point for the study [START_REF] Røsseland | Hva karakteriserer laereres utvikling med didaktisk teori[END_REF] came from an interest in how to bridge teachers' practical and formal knowledge. Research on teacher development indicates that it is not a onedimensional process to "provide" theory and research-based knowledge to teachers and that their teaching subsequently changes. Rather, it may appear that theoretical models and research results do not fully trickle-down by teachers and thereby do not bring about change. A complex change process occurs in professional development projects whereby formal knowledge meets teachers' practical skills. [START_REF] Goodchild | Learning from three decades of mathematics teaching development research[END_REF] research review on teacher development summarises that change occurs due to increased teachers' reflection, awareness, participation, and agency in development projects.

The study is centred around a collaborative setting in a span of three months with three fifth grade mathematics teachers, together with a researcher, who explore the use of variation theory in their mathematics teaching. Variation theory emphasises the importance of teachers being aware of students' differences in understanding new concepts. The variety of understanding highlights the critical aspects of the object of learning [START_REF] Marton | Necessary conditions of learning[END_REF]. Each object of learning can be defined by a limited number of essential properties, called critical aspects. Students must become aware of these aspects in order to understand what is to be learnt. The pedagogical consequence is that teaching must facilitate students' awareness of these critical aspects. The primary tool for establishing the conditions where students can separate these parts is using different variation patterns [START_REF] Lo | Variation Theory and the Improvement of Teaching and Learning[END_REF]. In this way the theory sheds light on the connection between what is done in teaching and the students' understanding of specific objects of learning. This focus can sharpen the discussions in the collaboration group towards the teachers' reflection on their practice and the consequences for students' learning.

The researcher invited the teachers to be co-researchers to investigate variation theory possibilities in practice, but there was an imbalance in the power relationship. The researcher had a prominent role. She represented a professional educational environment that encouraged efforts based on variation theory, and she was the one who initially outlines the collaborative conditions. During the collaboration, several situations occurred where the researcher's goals and wishes did not align with what the teachers considered important, leading to tensions. This paper will investigate and analyse some of these tensions through the following research question: What characterizes the tensions that arise in a researcher-teacher collaboration when variation theory is to be translated into practice? To answer this question, there is a need for a framework that provides structure and concepts in order to examine what forces and tensions may arise in collaborative setting where teachers are challenged by a researcher to change their teaching based on variation theory. The study takes Valsiner's zone theory [START_REF] Valsiner | Culture and the development of children's action: A theory of human development[END_REF] as the theoretical tool of analysis. Zone theory can help to create an understanding of the complexity that affects teacher development while at the same time considering how the teacher's own choices and their impact on the environment affect their learning. The following section looks in more detail at Valsiner's zone theory and how the theory is used in this study.

Theory

Valsiner's zone theory is based on Vygotsky's theory of the Zone of Proximal Developmental (ZPD) but incorporates more substantial social contexts and individual goals and actions. Valsiner viewed the ZPD as a set of possibilities for development that are in the process of becoming realised as individuals negotiate their relationship with the learning environment and the people in it [START_REF] Valsiner | Culture and the development of children's action: A theory of human development[END_REF]. To describe and explain the processes involved in this interaction, Valsiner suggests two additional zones -the Zone of Free Movement (ZFM) and the Zone of Promoted Action (ZPA). The two zones, ZFM and ZPA, help to explain the relationship between the environment, the culture, and the development of the individual's actions.

Figure 1 shows how this study interprets the relationship between the different zones. The different zones are presented as circles. The area where the zones overlap within ZPD's boundaries is defined in this study as the field of action. This is where the interaction between the environment and the individual occurs, and essentially what Valsiner defines as the ZFM /ZPA-complex in the face of the individual's ZPD.

In this study, the Zone of Free Movement (ZFM) emphasizes the relationship between teachers and their professional environment, particularly within the context of the collaborative setting. The zone represents both limitations and opportunities within this environment. ZFM establishes specific cultural norms and values that influence which actions the teachers perceive to be allowed. In this project, the teachers' ZFM might include: a) Access to resources and materials. This can include human resources, such as different participants' competencies, and more specific resources, such as sharing teaching materials; b) Interpretation of students' motivation, perceptions and attitudes, and mathematical performance; c) Interpretation of requirements and expectations in respect of curricula, textbooks, and assessment; d) Interpretation of variation theory; e) Experience of organisational structures, such as timetables, student groups, and classroom rules; and f) The experience of the other participants, structure in the collaborative setting, and time available.

The Zone of Promoted Action (ZPA) is a set of actions that others in the environment try to promote, in that certain activities are promoted in the interaction by others in the environment. The teachers' ZPA encompasses various incentives within the collaborative setting aimed at fostering professional development and the adoption of a variation theory approach to teaching. These may include a) explicit and implicit messages designed to encourage acceptance of the learning environment, such as exhortations to study variation theory or reminders of its principles; b) explicit behaviours that encourage engagement with the theory and adherence to its principles; and c) other social forces, such as the influence of other teachers involved in the project or the passive endorsement of the project by school administrators. An essential characteristic of ZPA is its non-attaching nature [START_REF] Goos | Sociocultural perspectives in research on and with mathematics teachers: a zone theory approach[END_REF]. As a result, teachers cannot be forced to act within the ZPA if it extends beyond their ZFM and/or ZPD. Consequently, teachers are not obliged to accept what the researcher promotes. Thus, ZPA can help to critically analyse the teachers' authority in the project, i.e., their participation and impact.

The Zone of Proximal Developmental (ZPD) is a symbolic space created through the interaction between learners and others and the culture surrounding them. Teachers bring their knowledge, experiences, and perceptions into this interaction. That would be a) mathematical knowledge, mathematical didactic knowledge, pedagogical knowledge; b) practical experience; c) perceptions of mathematics; d) the most promising teaching approaches for learning mathematics; and e) affective elements, like teachers' motivation and readiness for change and development. Teachers' choices are often driven by a need to maintain regular routines in the classroom. These will be desirable normal routines for organising and giving the interaction structure and meaning [START_REF] Brown | Making sense of teaching[END_REF]. These day-to-day routines are part of their ZPD and ZFM.

A central point in the zone theory is the connection between the zones -the three zones are dynamic and interdependent. ZFM and ZPA are dynamic and interrelated, and the two zones form a complex constantly subjected to the restructuring of the environment in interaction with the individual. In the interaction between the individual and the environment, the teachers' ZPD will expand when a change occurs in the ZFM /ZPA complex.

The notion of tension is essential to understanding development from a zone theoretical perspective [START_REF] Goos | Sociocultural perspectives in research on and with mathematics teachers: a zone theory approach[END_REF]. Such tensions may arise when promoted actions conflict with teachers' previous perceptions, day-to-day routines, and the notions of what should be done in teaching. Tensions may also arise when teachers experience dissatisfaction because their ZPD does not fit with the ZFM /ZPA complex in the development process. This may happen when teachers perceive that they are not mastering a particular teaching situation and do not know how to resolve it. Based on the zone theory, such tensions can be explained as a misalignment in the zone system. Tensions can become productive if they trigger changes that balance the zones. In the collaborative setting, the stage can be set for increased tension and opportunities for development through interaction, whereby the goal is to bring about change. ZPA will expand when teachers experience "pressure" from a researcher to change their teaching. Forces will interact, whereby ZPA elements will challenge elements of ZFM and vice versa. When teachers are asked to adopt new approaches, ZPD will increase because tensions between ZFM (such as the teachers' established practice) and ZPA (researcher's call for change) in the field of action will create more opportunities for development.

Method

The data in this study comes from a project where a researcher collaborated with three teachers. The aim was to use principles from variation theory in the teaching of mathematics in three fifth grade classes from three different schools. The group held seven planning meetings during a period of three months. The first two meetings were primarily centred around presenting variation theory and learning about the practical application of the theory in teaching. The researcher taught the teachers about the theory, and they started to plan their teaching based on variation theory principles. The mathematical issues during the teaching period were length and area.

The rest of the planning meetings were held over five weeks, with one meeting every week. This was the teaching period, where the teacher explored the use of variation theory principles in teaching mathematics. In these meetings, the group planned the lessons in more detail and discussed and evaluated completed teaching with attention given to the application of variation theory and impact of teaching on students' learning. As part of the project, the teachers observed each other's teaching three times, and these lessons were also video recorded. The videos from the lessons were the subject of analysis in the following meeting the week after.

All the planning meetings were video recorded and transcribed. In addition to these data are recorded audio and transcribed interviews with the teachers and classroom observations. The teachers were interviewed twice, once before the project started and once when it was finished. These primary data sources formed the basis for answering the research question related to investigating the tensions that arise in a researcher-teacher collaboration when teachers are challenged with applying variation theory in their teaching.

The researcher had several functions during this study, which increased its complexity. She collaborated with the teachers in practice to promote the use of variation theory in mathematics teaching, and at the same time, she researched the processes that took place. Hence, the researcher's direct participation and influence became part of the research material. To establish analytical distance, she was required to adopt a conscious and analytical perspective on how her interaction with the teachers affected the data material [START_REF] Røsseland | Hva karakteriserer laereres utvikling med didaktisk teori[END_REF].

In the analysis process, the zone theory was used as a coding framework. Situations and statements were marked: ZFM, ZPA, and ZPD. Statements and situations that were marked with ZFM included a) teachers' perceptions of students; b) access to resources; c) support and help; d) structure and culture at the schools. Statements and situations that were coded with ZPA included a) signs that the teachers were pressured to use the variation theory; b) pressure to make changes in teaching, and; c) other situations where the researcher was particularly active in relation to the teachers. The code ZPD was assigned to situations and statements that reflect a) teachers' perceptions of mathematics and mathematics teaching; b) use of didactic theory in practice, and; c) teachers' perception of their own development and traces of changes in perceptions. The zone theory was not used slavishly and mechanically in the analysis, -there was an alternation between the theory's influence on the analysis and an adaptation of the theory to the context in which it was to be used. This paper focuses on one teacher, Arne, because he experienced more than the other two teachers that variation theory ran counter to his day-to-day routines and what he perceived as good mathematics teaching.

Results

The teachers actively participate in their development, with their desires and perceptions, when engaging with the researcher who challenges them to apply theory and make changes in their teaching. At the second planning meeting, the teachers are to prepare the project's first teaching lesson.

Arne:

What I find challenging is that we've only read about this theory, and now we have to turn it around and have a new approach to our teaching. Arne says it is challenging to read about a theory and then change practice. Tension arises when the teachers' background is challenged by a theory they have only read about because they are so accustomed to day-to-day routines. This is exacerbated by participants observing each other and lessons being filmed and discussed afterwards. Arne describes tension due to a lack of theoretical knowledge and its practical consequence in the classroom. Tension arises in the field of action because ZPA does not fit with ZPD (cf tension A in figure 1). He says he is afraid he will not be able to meet the expectation to use the theory. Tensions can evoke emotional reactions, especially when teachers are being observed and assessed. Arne describes stress related to practising new approaches to teaching and simultaneously being evaluated by others. This shows that affective elements (ZPD) will be part of the interaction when challenged to change teaching (ZPA).

The researcher reacts calmly when she tells Arne not to be too preoccupied with the theory in the first lesson. This can cause tension if Arne perceives that his ambitions to understand the theory before implementation are not respected. However, it can also reduce tension if Arne senses that he does not currently feel confident about the theory and that no unnecessary pressure will be put on him. Arne can regain control, and he expresses that he calms down when he says it's a short lesson, and it's no problem. He also lowers expectations about using variation theory because he doubts that he will manage to implement variation theory.

Arne implies that he will not use variation theory in this lesson. It indicates that the actions he perceives to be promoted and expected are outside his ZPD (cf area ZPA in figure 1). Arne's ambition may be to teach based on variation theory, but that is something he does not currently feel he can manage. Another explanation may be that Arne feels that he has neither the time nor energy to plan for the application of variation theory in this first lesson. This means that ZPA may be within his ZPD, but the promoted actions are difficult due to a lack of resources (ZFM) (cf tension E in figure 1). Whatever the reason, Arne's choice to reject the use of variation theory in this lesson will reduce his tension because the ZPA is kept out of his field of action.

Simultaneously, as the researcher says that Arne does not have to think about variation theory for the first lesson, she comments that he can use contrast. On the one hand, Arne is reassured that he does not have to preoccupy himself with the theory, only to be expected to use the theory's principles. The researcher also suggests that they try to take variation theory as their starting point for the next lesson.

The inputs can serve to increase tension and communicate contradictions. When the researcher brings up concepts from the theory, it may be an expression that she wants the teachers to apply the principles immediately. This is supported by the fact that she encourages the teachers to read more about the theory over Christmas. By pushing for and stressing variation theory, promoted actions remain in the field of action. This contrasts with an alternative where ZPA would be withdrawn, which would mean that the researcher relieved the pressure on the theoretical concepts and did not challenge the teachers to read more about the theory.

In the final interview, Arne expresses some of his experiences in the project:

Arne: As a teacher you pick out what you can manage and believe will be helpful in practice, or there are things you are convinced will function, and then you do it. Some of the experiences may not suit me, and what suits one teacher might not suit another. We all have different personalities and must find the instrument we think is valuable and helps the students to develop. Arne expresses frustration -he is exhausted -considering various narrow-minded initiatives. He opposes the idea that one method should be the only right thing to do. Although he does not mention variation theory, there is a clear sign that a narrow perspective does not fit his teaching; there is something about not getting too narrow. He implies that many approaches are possible, which conflicts with the researcher's goal of exploring a specific approach which Arne identifies as narrow.

In this way, there is a mismatch between the researcher's goals and Arne's wishes. He experiences limitations in the promoted actions, and he shows resistance with his critical tone concerning the use of variation theory.

Arne makes an effort to try out and understand the underlying ideas of variation theory (ZPA) by applying several ideas recommended by researcher (ZPA). Tensions arise due to substantial obstacles in Arne's ZFM and ZPD. He has a clear perception of how to facilitate students' learning and uses a defined structure in his mathematics teaching (ZFM) (cf tensions B, D, E in figure 1). Arne has extensive experience as a classroom teacher and participant in various development projects (ZPD) (cf. tensions A, B, C in figure 1). Previous experience with development projects may result in a wait-and-see attitude towards the benefits of such projects. This means that he incorporates the promoted actions in the field of action, assesses them in respect of his perceptions of what works (ZFM), and decides which elements he wants to bring forward in his practice (ZPD).

Discussion and conclusion

Findings show a tension between the researcher's intentions and Arne's wishes and perceived needs.

In the beginning, the promoted actions in using variation theory are neither adapted to the teachers' prior knowledge nor their need to understand how theory is directly connected to their everyday teaching. The result of the researcher having more knowledge about what is to be tested in practice leads to an unequal power distribution. The teachers become inferior in the interaction. These aspects affect tensions between the zones, and how Arne respond to the researcher's promoted actions and expectations.

Strong tensions in the field of action will not persist over time. There will be a negotiation where the elements in the zones must be changed to get more harmony in the field of action. Since Arne's ZFM and ZPD are dominant, it will initially be the promoted actions that is adjusted. An example is that theoretical descriptions of the variation theory (ZPA) must be adapted to the teacher's practice (ZFM) and prior knowledge (ZPD). Consequently, to transfer theoretical principles to practical teaching, theory must be translated into manageable and understandable learning strategies and procedures.

Arnes' attention is on the students and specific efforts in the classroom. He does not express the need for theory to carry out his teaching. On the contrary, he expresses that he does not believe there is one correct approach to teaching. The teachers' practice is influenced by their perceptions, values, knowledge, skills and what they consider to be the student's desired learning outcome. Development projects introducing new theories and methods to practice without considering the teachers' prior knowledge, current practice and their everyday routines will probably result in the new being placed outside existing practice rather than developing it further.

A collaboration between teachers and researchers can trigger critical reflection and resistance, where the teachers will argue against and demand justification for changing ZFM's boundaries, perceptions (ZPD) and incorporating actions (ZPA). It evokes productive tensions, where different perspectives are compared. The teachers can assess from their point of view what the promoted actions (ZPA) may mean for their perceptions, teaching, and students' learning. Some promoted actions are well reasoned, and after critical assessment, they are accepted and become part of the teachers' practice.

Other actions are considered unsuitable and are rejected. The result of these productive tensions can increase the teachers' level of reflection and awareness of why they do as they do in the classroom.

It is not certain that the tensions mean that the teachers begin to use the variation theory principles, but there is a conscious argument behind rejecting them.

The researcher entered the teachers' practice with a knowledge and an understanding of how theory and research results could enrich the teaching and the students' learning. The researcher encountered a culture and environment where new knowledge met many years of teaching experience, established routines, and tacit knowledge. The researcher faced reality, which revealed that theories have little effect if they cannot be put into practice in a busy everyday life with real teachers and students.

Figure 1 :

 1 Figure 1: The model illustrates the relationship between the zones -ZFM, ZPA and ZPD (Røsseland, 2019, p. 71)

  : I don't think you should be too preoccupied with the theory in the first lesson. The most important thing about this lesson is what we call fusion, meaning letting the students see the big picture. For now, let's focus on parts of measurement, namely length and area. It would be nice if you could read more about variation theory over Christmas. I've made some more copies for you to get more information regarding the keyword list I made.

	Arne:	Ok, then I plan for a lesson about measurement (laughs carefully). It's a short
		lesson, and it's no problem. But I doubt that I'll manage to implement variation
		theory.
	Researcher: We'll meet again the day before. Then we'll try to take variation theory as a starting
		point. But I think for the first lesson you can use contrast. It's an important principle
		in variation theory -to contrast the various types of measurements. You don't have
		to worry about anything else.
	Arne:	Ok, I can use contrast.
	Researcher:	

We are so accustomed to what we've done for 35 years. So, it's not just, just flipping over. What I'm afraid of when we're going to video record and discuss things afterwards, is to what extent I can follow what the theory says. Researcher

  Throughout these 35 years, I've been involved in many different things, and I've explored what comes naturally to me. (…) I get so... not provoked, but exhausted when people are narrow-minded. And then a few years go by, and then it wasn't the right thing after all. It's something about not getting too narrow -there's no single correct method in teaching.Arne emphasises the importance of teachers' self-determination and making their choices based on the experience of what you can manage and believe is helpful. He stresses the importance of personal qualities and teachers' perceptions of what improves students' learning, and what teachers feel can help students to develop. In Arne's long teaching career, he has been involved in many development projects and has developed a down-to-earth and practice-related attitude to explore what comes naturally to him.