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This article explores teacher agency and the interplay of prescriptive and self-directed professional development (PD) approaches within a long-term mathematics initiative in Sweden. Thirteen teacher reflections were analysed to examine how agency and ambit are expressed in practice and how they relate to student learning and instructional change. Drawing on Boylan et al.’s (2018) conceptual model, the findings reveal a shift from traditional, top-down teaching to more exploratory, personalized, and collaborative mathematics education. The article contributes to ongoing discussions about how PD can be designed to support sustained teacher engagement, reflection, and autonomy.
Introduction
In recent years, professional development (PD) in mathematics education has shifted from a predominantly theoretical orientation toward models that integrate practical resources and classroom strategies. Historically, PD programs emphasized theoretical foundations, with the expectation that teachers would independently translate these into practice (Desimone, 2009; Boylan et al., 2018). Previous research highlights that the design of professional development materials should not only address content and methods, but also the relational dimensions between developers, teachers, and students (Helenius et al., 2014). Swedish research has also shown how teacher agency develops in the interplay between centrally designed PD materials and collegial discussions, highlighting the dual influence of structure and teacher interpretation (Insulander et al, 2019). In Sweden, the Mathematics boost exemplifies this model, providing structured opportunities for theory-based professional development (Helenius et al., 2021).
Furthermore, shifts in classroom authority are central to understanding teacher agency. Wagner and Herbel-Eisenmann (2014) identified how authority structures in mathematics classrooms, including personal authority, discourse as authority, discursive inevitability, and personal latitude, influence both teachers’ and students’ opportunities to participate. This perspective provides an important background for analysing how teachers in long-term PD initiatives negotiate authority and participation. More recent initiatives, however, combine explicit teaching strategies and curriculum materials with theoretical insight (Maass et al., 2019; Koichu et al., 2021). These hybrid approaches do not fit neatly into the PD models analysed by Boylan et al. (2018). Instead, they are reflecting a growing international focus on implementation, how innovations are enacted, sustained, and adapted in practice (Coburn, 2003; Century & Cassata, 2016; Ahl et al., 2023). This shift raises important questions about the design of PD programs that balance innovation, sustainability, and teacher autonomy. This development aligns with the systematic mapping review by Ahl et al. (2023), which showed that implementation research in mathematics education has increasingly focused on how innovations are enacted, sustained, and adapted in practice, rather than solely on outcomes. This broader perspective situates the present study within an international research trend.
In Sweden, national initiatives such as Mathematics Boost and TRR (Tänka, Räkna, Resonera) illustrate attempts to align pedagogical development with both policy reforms and the everyday realities of classroom practice (Helenius, 2021). This aligns with research showing how teacher agency develops within national PD initiatives (Insulander et al, 2019). Yet the challenge remains to develop models that simultaneously support innovation and foster teacher agency. As Helenius (2022) shows in his analysis of stakeholder scaffolding in the TRR program, large-scale implementation requires deliberate coordination across multiple organizational levels. Such scaffolding plays a crucial role in supporting teachers’ enactment of new teaching models, highlighting the institutional dimension of agency.
This paper examines a multi-year PD initiative in Sweden, designed to promote professional growth “on teachers’ terms.” Grounded in research on self-directed and collaborative learning (Boylan et al., 2018), the project supported early years and lower elementary teachers in refining mathematics teaching. Rather than offering a standardized program, it emphasized adaptability, teacher choice, and sustained engagement. To analyse the design and impact of this initiative, the study draws on Boylan et al.’s (2018) framework, with particular attention to agency, teachers’ control over their professional learning and ambit. The research investigates how the program’s features, and the connections among them, shaped teachers’ professional learning, how practical and theoretical components interacted, and how teacher agency was expressed in participants’ written reflections.
Theoretical Background
According to Boylan et al. (2018), agency in professional learning refers to an individual’s ability to set goals, make decisions, and influence the course of their learning. In their study of the Swedish national mathematics modules, Helenius et al. (2014) identified three key components for sustainable professional development, content, tasks, and relationships, that interact rather than follow a linear sequence. In addition, studies of Swedish PD programmes demonstrate how professional development materials and structured discussions can serve as mediating tools for teacher agency (Insulander et al., 2019). High levels of agency support autonomy, motivation, creativity, and ownership of both learning and teaching practices. In contrast, low agency can result in passivity and compliance with top-down directives.
[bookmark: OLE_LINK1]Ambit describes the range of experiences and practices considered legitimate within a PD framework, a dimension that has recently been examined in depth to understand how various innovation carriers, curriculum reforms, professional development, and curriculum resources, interact with enactment and outcomes (Ahl et al., 2023). A narrow ambit implies prescriptive content and delivery, while a broader ambit allows for adaptation, experimentation, and inclusion of local needs. The balance between agency and ambit influences not only teachers’ professional growth but also students’ opportunities to learn. To summarise, teacher agency refers to teachers’ capacity to make intentional choices, act with professional judgment, and shape their learning trajectories. In contrast, ambit delineates the boundaries of what is considered legitimate or possible within a professional development framework. While agency emphasizes teachers’ capacity for action, ambit refers to the scope and structure that either constrain or enable such action. The balance between them can therefore be understood as the dynamic interplay between professional autonomy and institutional prescription. Recent reviews show that these two elements interact in multiple ways depending on the implementation context and the types of innovations being introduced (Ahl et al., 2023).
In addition, research on highly prescriptive curriculum programs shows that even in tightly structured settings, teachers adapt materials in ways that reflect their professional experience. Ahl et al. (2022), using the Documentational Approach to Didactics, demonstrated how teacher adaptations in the TRR program shaped alignment and implementation outcomes. This highlights the importance of analysing not only whether teachers follow prescribed guides but also how their adaptations contribute to or challenge intended program goals. Research in mathematics education highlights that prescriptive PD can ensure alignment with standards but may restrict creativity and responsiveness, a finding echoed in a systematic mapping review of over 100 studies on implementation research in mathematics education (Ahl et al., 2023). Self-directed PD supports personalization and innovation but may suffer from a lack of structure. Thus, finding a productive balance is critical, especially when designing long-term initiatives aimed at sustainable change.
[bookmark: OLE_LINK3]Methodology
The study involved thirteen teachers from early years and lower elementary grades who have taken part in an ongoing professional development (PD) initiative in Sweden, which began in 2019. Data for this study consist of written reflections collected in spring 2025. All participants provided consent for their reflections to be used in research.
The PD initiative has been running continuously since 2019 and is still ongoing. It is organized around meetings, each lasting 3.5 hours, 4-6 times per year. Teachers gather either in grade-level groups or as a full school staff. Sessions typically include:

· Structured discussions of classroom challenges,
· Follow-up on topics from previous meetings, and
· A teacher-selected mini-lecture on a theme of shared interest.

The project leader, first author, also maintains ongoing dialogue with school leaders and special education staff to ensure alignment with school priorities and student needs.
In spring 2025, participating teachers were invited to submit written or recorded reflections as part of the project’s evaluative process. The reflections were guided by four open-ended prompts designed to capture their experiences of instructional change, student learning, and professional growth:

Changes in teaching practice – How do you feel your teaching has changed during the course of the project? Reflect on the causes of these changes and what you think they depend on.
Students’ behaviour in the classroom – How have the students’ strengths changed over time? Reflect on their behaviour now compared to earlier.
Reflections on the journey – Share your reflections on the whole process.
The role and selection of teaching materials – How do you choose teaching materials, and what role do they play in your teaching?

These reflections provided insight into how teachers understood the long-term influence of the PD initiative on their practice and how they exercised agency in relation to classroom teaching and curriculum resources. Thematic analysis was employed, guided by Boylan et al.’s (2018) concepts of agency (teachers’ control over their professional learning) and ambit (the scope of experiences considered valuable). Coding combined inductive and deductive approaches: codes were generated to capture emergent themes while being informed by the conceptual framework. The analysis focused on how teachers described changes in teaching practice, their perceptions of student engagement, the role of teaching materials, and their experiences of professional learning.
Participation in the study was voluntary, and teachers provided informed consent before submitting their reflections. Data were anonymized during transcription and analysis to ensure confidentiality, and all identifying details were removed. The study followed ethical standards for educational research (Vetenskapsrådet, 2024), ensuring that participation had no consequences for teachers’ professional roles and that they retained the right to withdraw their contributions at any stage.
Results
This analysis summarizes teacher reflections from a mathematics professional development (PD) project. Thirteen written responses were analysed and categorized into key themes including; changes in teaching practice, teacher’s perceptions of student engagement, the role of teaching materials, and their experiences of professional learning. These findings are discussed in relation to the concepts of agency and ambit in professional learning, as outlined by Boylan et al. (2018).
These findings resonate with Wagner and Herbel-Eisenmann’s (2014) framework on authority structures. In particular, the increase in student participation and collaborative reasoning observed in this study can be linked to shifts toward greater personal latitude in classroom discourse, where students are positioned as active contributors to mathematical meaning-making.
[bookmark: OLE_LINK13]Changes in Teaching Practice
Many teachers described a shift toward more intentional and reflective teaching. Rather than strictly following a textbook, teachers reported selecting tasks that encourage reasoning and mathematical language development. One teacher noted: “I spend more time on tasks that focus on students’ reasoning. I want to see and hear that they understand the mathematics rather than just producing the correct answer.” This change can mean that teachers dared to move away from a prescriptive model and instead allowed for both teacher and student agency, aligning with Boylan et al.’s (2018) framework for self-directed professional learning. Several participants also described adopting “mathematical glasses” as a metaphor for emphasizing the conceptual and linguistic components of mathematics. “Now the math lesson has become like we put on our math glasses and step into a role”.  Another teacher stressed: “I am more careful to use precise mathematical terms, like saying ‘equals’ instead of ‘becomes’, and I follow up students’ answers with open questions such as ‘How do you know that?’ or ‘How did you think?”. Teachers also highlighted that this shift required more preparation but gave deeper rewards. As one teacher explained: “Earlier, I just followed the book with little preparation. With the new book, and the activities we’ve tested, I prepare more,  both theoretically and practically, but it’s worth it. I feel calmer now, and I can really hear the students’ understanding when they talk to each other.” Another wrote: “I have challenged both myself and the students much more. I have dared to move away from the book and use other tasks, like those we received in workshops. That has given the students more variation and better understanding.”
A recurring theme was the value of open-ended and exploratory tasks, where there was not always one “correct” solution. One teacher described: “When we work with broader problems where there isn’t just one right answer, more students dare to try. Earlier some never said anything for fear of being wrong, but now they contribute.” Another wrote: “Students have become more relaxed and want to reflect and experiment with everyday math problems, like figuring out how many students are absent and setting up different equations to show it.”
Several teachers pointed out that the project helped them to see mathematics everywhere and to use everyday contexts for learning. One explained how she used her students’ curiosity about her newborn lambs as a way of exploring number concepts: “When the children ask if more lambs are born, we can investigate together.” Another wrote about the importance of collective learning: “Instead of individual tasks, I now choose activities where everyone can join in, regardless of whether they are strong or struggling in mathematics.”
The reflections also show that teachers felt less stressed and more confident in prioritizing: “I have reflected more over children’s mathematical learning. I feel less stress over math lessons now that I know how to target specific areas.” In summary, the reported changes in teaching practice shows a movement toward more reflective, language-rich, and student-centered mathematics teaching. Teachers reported increased confidence, greater awareness of mathematical language, and more varied and open tasks that foster reasoning and collaboration.
[bookmark: OLE_LINK14]Perceptions of Student Engagement in the Classroom
Teachers reported notable changes in students’ classroom behaviour. A prominent theme was increased student participation in mathematical discussions. As one teacher stated: “They talk about mathematics with me and, more importantly, with each other!” Teachers described that students who previously remained silent began to contribute: “When we work with broader problems where there isn’t just one right answer, more students dare to try. Earlier some never said anything for fear of being wrong, but now they contribute.” Another teacher reflected: “Students who once struggled with confidence now participate in discussions and show their reasoning openly.”
A recurring theme in the written reflections was that collaborative tasks not only improved mathematical reasoning but also strengthened social interaction. One teacher noted: “Working in groups has made students better at listening to each other and helping each other. They are more used to reasoning together and it creates a more open climate in the classroom.” Several teachers emphasized that the shift toward dialogue and reasoning helped reduce students’ anxiety around mathematics. As one explained: “Before, some students panicked when they didn’t understand immediately. Now they take more time, analyse the problem, and feel safer as mathematicians.”
In summary, teachers reported that students’ engagement in mathematics lessons grew stronger as they gained confidence, learned to express their reasoning, and discovered the value of collaboration. They expressed that open-ended tasks and mathematical dialogue gave space for more voices to be heard, contributing to a richer and more inclusive classroom culture. This aligns with research showing that student agency and open-ended tasks foster deeper mathematical understanding (Ball, 2003; Boylan et al., 2018).
[bookmark: OLE_LINK5][bookmark: OLE_LINK15]Professional Learning: Ambit and Agency
Many teachers expressed that they had felt encouraged to experiment with new teaching methods, often due to concrete examples and collegial discussions. Helenius et al. (2014) argue that relational aspects, between teachers, between teachers and students, and between teachers and designers, must be integrated into PD design to create meaningful learning opportunities. Similar to findings from earlier Swedish case studies, teachers in this project exercised agency by appropriating and reshaping PD tasks in ways that reflected their local needs and collegial practices (Insulander et al., 2019).
As one participant wrote, receiving concrete tips and engaging in meaningful dialogue with colleagues expanded their willingness to try new approaches. Similarly, another teacher wrote that they had challenged both themselves and their students through more varied teaching, illustrating how collaboration fostered the confidence to depart from routine practices, another teacher emphasized that collaboration provided courage: “I have challenged both myself and the students with more varied teaching. It feels easier to test something new when I know my colleagues are also trying it.”
Teachers frequently highlighted that this type of peer collaboration expanded their view of what counts as legitimate and valuable practice. What once might have felt like stepping outside the norm gradually became part of a broader ambit of professional learning. Several wrote that they now reflect more on why certain mathematical concepts are difficult for students and share strategies to make them more accessible. This peer collaboration appeared to expand the perceived ambit of their professional learning, what counts as legitimate and valuable practice. This broader ambit, as defined by Boylan et al. (2018), reflects greater professional agency and ownership of instructional methods. The reflections in this study reveal how teachers gradually expanded the ambit of legitimate practice, from following textbooks to designing tasks collaboratively. This expansion was made possible through increased agency: teachers took ownership of instructional decisions and justified them through shared professional reasoning.

The Role of Teaching Materials
A number of teachers described a more flexible relationship to teaching materials. While previously constrained by textbooks, they now felt more empowered to supplement with investigative and hands-on activities. One teacher shared: “I used to see teacher guides as something to copy from, but now I reflect more on how I explain mathematical relationships.” Another reflected: “No material can provide everything a group needs. I use the textbook as a foundation, but I adapt and add activities so all students can be included.”
Still, some tension remains around the comprehensive scope of the new textbook, which was described as both beneficial and overwhelming. On the one hand, it provided a structured sequence, ready-made activities, and research-based content. On the other hand, several described it as overwhelming: “If you try to do everything in the new book, there is little time left to pause, reflect, or practice more.” This highlights the need for a balance between structured support and teacher autonomy, a key interaction between ambit and agency. Some teachers concluded that the most productive approach was to see textbooks and curriculum packages as valuable tools, but not as strict scripts that must be followed line by line.
[bookmark: OLE_LINK16]Summary of Key Themes
A thematic analysis of the thirteen teacher responses revealed a number of interrelated developments. Many teachers reported that their teaching had become more intentional, with greater awareness of planning and prioritization. The teachers reported that this shift was accompanied by students’ improved reasoning and collaboration. Teachers also described a more flexible use of teaching materials, no longer constrained by textbooks but instead combining structured resources with exploratory and hands-on activities.
A central theme was the role of collegial learning. Through professional dialogue, teachers not only gained concrete strategies but also expanded their sense of what counts as legitimate practice. This reflects a broadening ambit of professional learning, where experimentation and shared reflection became valued aspects of teaching. At the same time, teachers reported an increased sense of agency, greater confidence and ownership of their instructional choices, even when moving beyond routine practices.
Several teachers also pointed to challenges, particularly with group work for students with neurodivergent needs, highlighting the need for careful scaffolding and differentiated approaches. Nonetheless, the overall findings align with Wagner’s (2014) argument that professional development is most transformative when it expands teachers’ repertoires and strengthens their professional identity. In this case, the project not only changed classroom practice but also contributed to a culture of agency, expanded ambit, and a more exploratory, student-centred approach to mathematics instruction. The findings indicate that the PD project contributed to an enhanced sense of professional agency, a broadened ambit of teaching methods, and a more exploratory and student-centred approach to mathematics instruction.
In this study, teachers’ reflections suggest that agency was exercised within an expanding ambit. Initially, their professional choices were confined by prescriptive curriculum materials, but over time collegial discussions and reflective practice broadened the ambit of what counted as valid teaching. Thus, professional growth emerged not through the absence of structure, but through teachers’ negotiation of structure and freedom.
Discussion
These results demonstrate that structured, yet reflective professional development can support meaningful shifts in both teaching and learning. The project encouraged teachers to move from a prescriptive model of instruction, where outcomes and methods are externally set, towards a more self-directed approach that values experimentation, dialogue, and conceptual understanding. These results resonate with research showing that teacher agency in PD programmes often emerges through negotiation between prescribed materials and collective sense-making processes in collegial discussions (Insulander et al., 2019). This is consistent with findings from a systematic review showing that effective mathematics PD often combines structured input with opportunities for inquiry and collaboration (Alsina et al., 2021).
The expanded ambit of acceptable instructional practices, fostered by collegial sharing and practical examples, appears to have played a key role in promoting teacher agency. This supports Boylan et al.’s (2018) assertion that professional learning is most effective when it balances structure with autonomy. Moreover, the reflections suggest that increasing student agency, through collaborative work, open-ended questions, and mathematical discourse, had a positive impact on classroom culture and learning outcomes. Boylan et al. (2018) emphasize that the ambit of a professional learning model defines the scope of legitimate practices, while agency reflects how actors operate within—or seek to expand—that scope. In this study, the teachers’ agency was enacted through the very act of stretching the ambit of acceptable mathematics teaching.
However, challenges were also identified. Some teachers noted that certain students, particularly those with NPF, struggled with group dynamics, and others felt time-pressured by the comprehensive curriculum. These tensions underscore the importance of maintaining flexibility within professional development frameworks and adapting instructional materials to local contexts. This is consistent with Koljonen et al, (2023), who found that even in tightly scripted teaching models such as TRR, teachers adapted lessons in ways that reflected their professional judgement. Their findings illustrate that fidelity and adaptation are intertwined, reinforcing the central role of teacher agency in large-scale PD.
Overall, the findings reinforce the need for professional learning that empowers teachers to navigate between prescriptive curricula and student-centred practices, expanding both their sense of agency and the ambit of what is possible in mathematics education.
Conclusion
This study contributes to a growing body of implementation research in mathematics education by highlighting how long-term, dialogic PD initiatives can cultivate teacher agency and broaden the ambit of acceptable instructional practice. Teachers in the project reported a shift from compliance with fixed curricula toward more reflective, student-centred approaches. Through collaboration, self-direction, and support for local adaptation, teachers engaged deeply with both theoretical underpinnings and practical enactment.
Importantly, this work shows that implementation success is not solely a matter of alignment to a predefined model but also depends on the space afforded for professional judgement, experimentation, and the cultivation of trust among the teachers. While some tensions remained, particularly around time constraints and differentiated student needs, the reflections collected offer compelling evidence that sustainable instructional change can be achieved when PD is responsive, participatory, and grounded in both research and practice.
Further research could continue to investigate the dynamic interplay between top-down reform goals and bottom-up adaptation, especially in underexplored areas such as the planning and piloting phases of innovation. Future studies may also address how implementation evolves over longer timeframes and under varying organizational conditions, thereby contributing to more robust design and theorization of mathematics PD programs.
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