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This paper introduces a framework aimed at designing equity-centered boundary infrastructure that supports learning at the intersection of research and practice. Drawing on sociocultural learning theory and influenced by a multi-district equity initiative, the framework outlines four interconnected design principles: contextual responsiveness, disruption of power dynamics, support for transformational learning, and attention to enactment. To demonstrate the framework’s application, we focus on the redesign of a traditional research tool, the research brief, reimagining it to foster transformational learning and support systems change. We conclude by exploring the implications of this framework for the design and study of boundary infrastructure.
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1 Introduction

Recent calls for educational transformation have emphasized the need to reconsider how research and practice knowledge contribute to equitable educational ecosystems (National Academies of Sciences, Engineering, and Medicine, 2022). While collaboration among researchers, practitioners, and communities holds great promise for advancing these goals (Ishimaru, 2019), these efforts require more than goodwill or shared goals. They require intentional structures, routines, and tools that support sustained learning across cultural, organizational, and epistemological boundaries (Farrell et al., 2022; Akkerman et al., 2021). We refer to these elements as boundary infrastructure: the tools (e.g., artifacts, protocols), practices (e.g., collaborative routines), and roles that enable meaningful engagement across different sites of practice (Bohannon et al., 2025; Chen, 2024; Dreier, 2008, 2009; Penuel, 2019; Wenger, 2000).

However, boundary infrastructure is not always designed or enacted in ways that challenge existing hierarchies or exclusionary practices. Even in collaborations normatively focused on learning or systems change, structures can default to dominant norms about whose knowledge counts or who defines the problem space (Diamond and Gomez, 2023; Doucet, 2021; Vetter et al., 2022). If and when these norms become institutionalized (Anderson and Colyvas, 2021), they can marginalize community and practitioner knowledge, prioritizing technical solutions over contextual responsiveness and adaptation. In other words, without deliberate attention to these dynamics, even equity-focused collaborations risk reproducing the very hierarchies they aim to transform (Anderson and Hayes, 2023; Doucet, 2021; Ishimaru et al., 2022; Tanksley and Estrada, 2022).

We propose a framework for designing equity-centered boundary infrastructure that operates at the intersection of research and practice. This framework is explicitly responsive to context, engages with power dynamics, and reflects transformative learning processes. These mechanisms serve as a foundational guide for developing tools and practices that engage research to foster transformative systems change in education. To illustrate this framework, we apply it to a commonly used resource designed to connect research and practice: the research brief. A research brief is a concise summary of research findings aimed at a non-academic audience. By drawing on a multi-district equity-focused initiative, we demonstrate how even well-established tools can be reimagined, when incorporated into learning opportunities, to act as catalysts for change. Finally, we discuss the implications of this framework for the design and study of equity-centered boundary infrastructure.



2 Reimagining research briefs

For decades, educational improvement efforts have promoted the use of research to inform policy and practice. These efforts often rely on a dominant model of research use, one that assumes research is produced by experts, translated into simplified formats, and then adopted by practitioners in the field (Farley-Ripple et al., 2018; Weiss, 1986, 1998). This model treats the process as linear and rational: research is discovered, disseminated, or transferred, and applied (e.g., Lavis et al., 2003; Drolet and Lorenzi, 2011). In this view, a core challenge is how to make research more accessible, accessible, visible, and actionable for end users.

Research briefs (or research-informed policy briefs, research summaries, and the like) often reflect this logic. Designed to summarize complex findings into short, digestible takeaways, briefs aim to make research “usable” for time-strapped educators and policymakers. Their design typically prioritizes clarity, brevity, and generalizability, and they often reflect the assumption that if authors present findings clearly and efficiently, practitioners will be more likely to change their thinking or behavior (Antonopoulou et al., 2021; Shakir et al., 2021; Lavis et al., 2009; Whitehurst, 2003; Uneke et al., 2015).

However, despite their popularity, there is little evidence that research briefs fulfill this promise (Arnautu and Dagenais, 2021; Beynon et al., 2012a, 2012b; Petkovic et al., 2018). Empirical studies have found that briefs have a limited influence on changing beliefs, influencing decisions, or prompting action (Beynon et al., 2012a, 2012b; Masset et al., 2013), particularly when distributed without deeper engagement (Moat et al., 2013). A recent systematic review in health policy sought to assess the effectiveness of evidence summaries on policymakers’ use of the evidence (Petkovic et al., 2018). Of the six randomized control trials included, none of these studies examined how policymakers actually utilized evidence in their decision-making (or lack thereof). Two studies relied on self-report measures from policymakers, finding that there was little to no difference in how they used the summaries.

This limited impact reflects a deeper misalignment between the assumptions underlying traditional brief design and what research tells us about how educators engage with evidence in their day-to-day practice. First, research use is inseparable from context. Educators encounter research in dynamic, real-world environments shaped by policy pressures, institutional routines, competing priorities, and community needs (Huguet et al., 2021; Ming and Goldenberg, 2021; Penuel et al., 2017). They interpret findings through the lens of their lived experiences and the specific histories, cultures, and challenges of the places where they work (Grooms et al., 2025; Moje, 2022). What appears to “work” in one district may not work in another, not because of implementation failure, but because research cannot be divorced from the social and political conditions in which it is taken up (Ghiso and Campano, 2024; Gutiérrez and Penuel, 2014; Welton et al., 2018). Briefs that present research as universally applicable risk erasing these contextual realities and overlooking the adaptations required for meaningful change (Arcury et al., 2017; Bell, 2019).

Second, how research is produced, shared, and legitimized reflects underlying power dynamics about whose knowledge counts (Muñiz et al., 2025). Too often, research dissemination privileges academic and technical knowledge while devaluing the lived expertise of educators and communities (Kirkland, 2019; Doucet, 2021). Research briefs can unintentionally reinforce these hierarchies. In the name of simplicity, they may flatten complexity, present findings as settled truths, and sideline community-rooted knowledge, especially that of historically marginalized groups (Chicago Beyond, 2019; Diamond, 2021). These dynamics can reproduce historical patterns of exclusion and extraction in educational research (Patel, 2015). In particular, efforts focused on equity-centered change require attention to whose voices it amplifies and whose perspectives it ignores.

Third, engagement with research is a process of sensemaking, interpretation, and learning (Honig et al., 2017; Coburn et al., 2009). Educators interpret research ideas through their professional roles, organizational contexts, and cognitive frameworks (Spillane et al., 2002; Coburn and Stein, 2010). This work is social and situated, where research becomes meaningful through dialogue, negotiation, and local relevance (Honig et al., 2017; Ming and Goldenberg, 2021; Wenger, 2000). Traditional briefs, designed for clarity and efficiency, can fail to support this interpretive work; they may offer information but ultimately provide limited support for meaning-making or reflection towards application in context.

Taken together, these areas highlight the limitations of conventional research briefs and point to the need for a new approach. To contribute to equity-centered systems change, research briefs—and other forms of infrastructure—can be reimagined in intentional ways to connect research to local values and histories, invite multiple forms of knowledge into the conversation, and support the negotiation of meaning. We turn to sociocultural theories of learning as a guiding lens for design.



3 Conceptual foundations

Sociocultural learning theory focuses attention on the interactions of people, tools, and contexts for learning, particularly within and across different communities of practice, such as researchers, practitioners, and policymakers (Wenger, 2000). This lens has proven especially valuable in understanding how knowledge is constructed and mobilized in joint activities (Penuel et al., 2015; Suchman, 1994). In particular, we draw on ideas from cultural-historical activity theory (e.g., Engeström, 2000; Engeström et al., 1995; Sannino and Engeström, 2018) and social practice theory (e.g., Lave and Wenger, 2002; Wenger, 1999, 2000).

A central concept in this framing is the boundary, a metaphor for the cultural, professional, organizational, or institutional distinctions that arise when individuals from different communities come together (Akkerman and Bakker, 2011; Akkerman and Bruining, 2016; Engeström et al., 1995, 2003). Learning at the boundary does not happen automatically, nor is it guaranteed (Ward et al., 2011). Boundary encounters often involve discontinuities, moments when communication breaks down, understanding falters, or collaboration stalls (Bronkhorst and Akkerman, 2016). Rather than being instances to be avoided, these moments can become generative sites of learning if surfaced and navigated intentionally (Engeström et al., 1995; Akkerman and Bakker, 2011).

The structures that mediate these processes make up what scholars refer to as boundary infrastructure (Star, 2002). Within this infrastructure, boundary objects (Star, 1999; Star, 2010; Star and Griesemer, 1989) can play a key role. These are material or conceptual artifacts that help coordinate meaning across groups by being both adaptable to local needs and shared enough to facilitate coordination across groups. The meaning of boundary objects is not static; instead, they gain significance in their use, through iterative interpretation and interaction (Wenger, 2000). For example, Johnson et al. (2016) discuss the development and application of an instructional rubric that served different purposes for various stakeholders. Teachers used the rubrics to guide student learning, district leaders drew on them to clarify standards, and researchers engaged the rubrics to study educational practice. Although the initial rubric had limitations (i.e., misalignment with teachers’ needs), adjusting the rubrics collaboratively ultimately improved their usefulness across role groups and fostered joint work among groups as well (Johnson et al., 2016).

Intentional efforts can connect boundary objects to boundary practices, the structured social interactions that bring together individuals from different communities, such as researchers, practitioners, or policymakers, to engage collaboratively across cultural, organizational, or disciplinary lines. Boundary practices refer to the interactive routines in which participants negotiate meaning, exchange ideas, and co-construct knowledge (Akkerman and Bakker, 2011). For example, one example of a boundary practice was the recurring network meetings that brought together educators and leaders from multiple districts to collaboratively work on improving mathematics instruction (Bohannon et al., 2025). These meetings, held every 2 months, involved shared mathematics activities, analysis of district and network data, and discussions to test and refine instructional strategies across classrooms. They involved county staff, partners, and district-level educators, including teachers, principals, instructional coaches, and district staff. They reflected a sustained routine that connected individuals across organizational boundaries and supported joint work.

To be effective, boundary infrastructure needs to enable coordination across different groups, roles, and settings while also supporting meaningful activity within each group. A boundary object functions as such only when it both facilitates collaboration across organizational or role-based divides and simultaneously mediates activity within each setting, adapting to the distinct practices, languages, and priorities of each (Akkerman and Bakker, 2011; Star, 2010). This dual function—bridging across boundaries while remaining coherent within them—is what allows boundary infrastructure to sustain shared work, while honoring the diverse forms of expertise and engagement within each community (Bowker and Star, 1999; Star and Griesemer, 1989). Without this ability to operate across and within, infrastructure risks becoming either too generic to be actionable or too narrowly tailored to a single group (Star, 1999).

Finally, designing boundary infrastructure requires attending to how learning unfolds through participation in socially and culturally situated practices (Lave and Wenger, 2002; Wenger, 1999, 2000). In this view, everyday norms, routines, tools, and structures reflect power dynamics of who is considered a legitimate participant, whose knowledge is valued, and whose questions or practices are centered or dismissed (Holland and Lave, 2019; Wertsch and Rupert, 1993). Boundary infrastructures that aim to connect different communities of practice must be intentionally designed to recognize and address power asymmetries between those communities. Without attention to how authority, norms, and institutional structures shape participation, such infrastructures risk reinforcing existing hierarchies rather than enabling equitable learning and practice (Grossman et al., 1999).



4 Design framework for boundary infrastructure

We propose a set of design dimensions that bridge this conceptual foundation with the practical work of creating tools and activities that enable context-sensitive, power-aware learning across diverse settings. Although we describe them separately, these four dimensions are overlapping and mutually reinforcing considerations to guide the design and enactment of boundary infrastructure (Figure 1).
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FIGURE 1
 Designing for learning at the boundary of research and practice.



4.1 Design for contextual responsiveness

Ideally, designers develop boundary infrastructure to support research-practice interactions with close attention to the contexts, roles, and relational histories of the involved communities and systems. Relevance and utility depend on how well boundary infrastructure aligns with users’ local realities, needs, challenges, timelines, and paces of work (Akkerman et al., 2021; Gutiérrez and Penuel, 2014; Farley-Ripple et al., 2018; Ming and Goldenberg, 2021; Penuel et al., 2017), not because it fits a one-size-fits-all template for tools or routines. Therefore, effective boundary infrastructure enables the explicit negotiation of questions that are deeply rooted in the specific conditions and priorities of its users, allowing research to contribute ideas (Ackerley and Balka, 2024). Multiple strategies for rooting infrastructure in users’ needs or preferences already exist, such as incorporating multiple opportunities for review or feedback, or, when possible, co-construction (Bekker et al., 2010), which allows the content or form of tools to reflect local conditions best. Ideally, boundary infrastructure is adaptable and flexible enough to create entry points for multiple role groups, organizations, geographic settings, and political or cultural environments.



4.2 Design to disrupt power hierarchies

At the boundaries between educational practice, communities, and research, there are (as always) a variety of power dynamics. Some treat research knowledge and theory as “Truth” in comparison to practitioner or community knowledge. Indeed, there are longstanding patterns of trauma, extraction, and disrespect between researchers, educational practitioners, and communities (Chicago Beyond, 2019). Intersecting dynamics of race, gender, class, (dis)ability, and language actively shape whose experiences communities center, whose knowledge they legitimize, and how people engage, participate, and co-construct problems and solutions in collective work (Bang and Vossoughi, 2016; Vakil et al., 2016; Zavala, 2016).

Boundary infrastructure is inherently political, situated within the power dynamics of those who develop and use it. Infrastructure is always produced within existing contexts of normative relationships, power dynamics, and assumptions about the value of certain forms of knowledge (Hawkins et al., 2017; Huvila, 2011). The development, content, and use of boundary infrastructure can thus either perpetuate or disrupt these existing assumptions and dynamics (Ballard et al., 2023; Oswick and Robertson, 2009).



4.3 Design for transformational learning

While Akkerman and Bakker (2011) highlight several pathways for learning, we focus on transformative learning as a central aim of boundary infrastructure. By transformation, we mean a change in how individuals and groups perceive problems, interact with one another, and plan for and implement collective action.

Akkerman and Bakker (2011) propose that transformational learning unfolds through non-linear phases, each of which can be supported by intentionally designed boundary infrastructure. The first phase, confrontation, involves identifying and surfacing equity-relevant tensions. These are issues or questions where values, assumptions, or lived experiences might conflict. Here, effective design creates openings for critical reflection and (re)thinking. The second phase, recognition, occurs when individuals come to see that their local challenges reflect broader, systemic issues. By engaging together through cross-context dialogue or synthesis activities, participants may notice patterns across roles and locales, helping them shift from isolated struggles to a shared problem space. In the third phase, hybridization, designers can bring together diverse perspectives into active dialogue for epistemic negotiation, where assumptions are interrogated and new, integrated understandings might emerge. This phase requires designing in ways that validate multiple forms and intentionally creating space for new ways of knowing. Finally, crystallization involves synthesizing these new insights into actionable, context-sensitive strategies. Boundary infrastructure might support this phase through shared documentation or iterative tools that help teams co-construct practices responsive to their local realities. These phases can unfold in sequence but more commonly unfold in ways that designers cannot predict ahead of time. Further, practices that are crystallized can be reshaped, or even undone entirely, particularly as collaborative efforts fall apart.



4.4 Design for use and enactment, not just designation

A final principle in designing boundary infrastructure is attending to the difference between tools as designated boundary objects and as boundary objects-in-use (Levina and Vaast, 2005; Melville-Richards et al., 2020). Designated boundary objects are tools or routines intended to support engagement across roles or communities. However, the mere act of designating a tool as a boundary object does not guarantee that it will enable meaningful interaction, sensemaking, or change. Designation, which can come from power attributed to certain actors in a change effort, can constrain the potential for a tool to become a powerful boundary object (Spee and Jarzabkowski, 2009; Wertsch and Rupert, 1993). Tools may remain superficial or compliance-driven (Jabbar and Childs, 2022; Wronowski et al., 2022) if they do not resonate with participants’ contexts, disrupt existing power dynamics, or support the kinds of learning interactions that lead to transformation (Philip et al., 2016). In contrast, boundary objects-in-use are those that become meaningful in their enactment. They are taken up, adapted, and used in different ways that reflect the new possibilities across research and practice boundaries (Campos et al., 2024; Furman, 2022).

This principle carries two key design implications. First, it underscores the importance of designing the artifact itself (e.g., a research brief or protocol) alongside the conditions, practices, facilitation moves, and other scaffolds that support how people might engage with it, and to different ends. In this case, supporting the use of the artifact involves ensuring alignment with the local context, attending to power relations, and providing support for engagement in transformational learning. Second, it urges designers to examine and reflect on how people enact and use tools in practice. This work involves gathering feedback, observing patterns of uptake or resistance, iterating based on whether the tool fosters the intended shifts in understanding, relationships, or collective action, and redesigning in the future (Campos et al., 2024).




5 Illustrating the framework

We focus on one commonly used tool, the research brief, as an example of how even familiar resources can be reimagined to support equity-centered research use better. We illustrate how the design framework, emphasizing contextual responsiveness, disrupting power, supporting transformational learning, and designing for use, shaped both the development and enactment of Problem of Practice (PoP) Briefs and associated learning sessions. Drawing on design notes, field notes, artifacts, and participant feedback from this experience, we present an analytical example of crafting boundary infrastructure to support equity-focused, cross-boundary learning in complex systems. We aim to illustrate, not provide a universal model.


5.1 Context

The Equity-Centered Principal Pipeline Initiative (ECPI) was a multi-year, cross-district initiative focused on advancing equity in school leadership development. The initiative had two primary goals. First, eight public school districts worked to plan and implement system-level changes aimed at achieving educational equity through leadership pipelines. Each district received significant, multi-year grants along with technical assistance to support their efforts. Second, ECPI aimed to contribute to the broader knowledge base on equity-centered leadership, producing research that could benefit both participating districts and the field at large. The Wallace Foundation provided funding for these efforts.

As part of ECPI, the eight districts participated in a professional learning community (PLC) that met three times each year. Each district sent a District Partnership Team (DPT), which included central office leaders from various departments, school-level leaders, university partners involved in principal preparation, and representatives from state education agencies. Additionally, staff from the Foundation, technical assistance providers, consultants, and ECPI researchers participated in these meetings. Our team’s role in ECPI was to design strategies that connect research with practice, supporting the meaningful use of research across districts. In this particular instance, “our team” includes the authors of this paper and our colleagues who were involved in development of the briefs.

At the initial PLC convenings, we observed that research was framed mainly and presented in traditional ways, as reflected in our analysis of PLC agendas, materials, and field notes. Research served primarily to justify and motivate the structure of the initiative, drawing on studies that emphasized the importance of school leadership and positioned principal pipelines as an “effective, feasible, and affordable” strategy for school improvement (Gates et al., 2019). This framing reinforced a view of research as a source of established truths, something to be accepted and acted upon rather than interrogated or adapted. Additionally, ECPI researchers were positioned in conventional roles as observers or data collectors, often serving as peripheral or “outsiders” to the sensemaking and strategy work of the districts themselves. Generally speaking, little attention focused on strategies for supporting engagement with research as a part of the active, ongoing work of ECPI leaders. We aimed to design at this intersection of existing research, knowledge of local contexts, and cross-site learning.

We acknowledge that our position as an ECPI research team tasked with designing and testing strategies linking research and practice conferred a level of authority over how knowledge is curated, represented, and legitimized. To mitigate the influence of this positional authority, we built in a series of checks throughout the design process including incorporating multiple forms of knowledge and developing a review process that engaged individuals with diverse perspectives, including differences in racial and ethnic identity, professional roles (district leader, network leader, researchers), and lived experiences. These steps were aimed at surfacing blind spots, challenging assumptions, and expanding the boundaries of what was considered legitimate knowledge. Finally, we paired the brief with a learning session designed to put any of these ideas in conversation with local wisdom and cross-district insights. Nonetheless, we recognize that these efforts, while necessary, were likely not sufficient to eliminate all embedded power asymmetries.



5.2 Goals and rationale

Within this context, two goals guided our design process to develop and contribute a series of Problems of Practice (PoP) Briefs, paired with facilitated cross-district learning sessions at the PLC in 2022.

First, we aimed to reposition research in ECPI. We sought to intentionally shift research from static evidence to a resource for reflection, dialogue, and shared problem-solving, exploring the deeply situated complexities of districts’ equity-centered leadership work. Furthermore, we designed the Briefs and learning sessions to surface and connect multiple forms of knowledge, including research insights, practitioner expertise, and local context wisdom, without privileging one above the others. Second, we sought to support district teams in identifying actionable strategies and directions that were relevant to their local contexts. The design aimed to encourage participants to surface questions, reflect on the constraints and assets of their systems, and develop strategies for equity-driven change that they could implement within their contexts.

Our design process led to the creation of both the PoP briefs (designed to serve as boundary objects) and the collaborative learning sessions (designed to serve as a boundary practice) as an integrated infrastructure for cross-role and cross-district engagement around research and locally driven problems of practice.



5.3 Designing the briefs


5.3.1 Focus

Each Brief centered on a district-defined problem of practice, grounded in the concrete challenges districts were navigating in their efforts to build and sustain equity-centered leadership pipelines. These questions emerged during earlier PLC conversations. While the original questions reflected the specific needs and experiences of individual districts, we made intentional adjustments to ensure they were appropriate and relevant across district contexts. We shared the revised PoP questions with key leaders at each district to ensure they continued to reflect local priorities and concerns. The final versions of the questions aimed to surface both the specificity of the originating district’s experience and the broader relevance of the issue across diverse district contexts. PoP questions included the following:


	• What kinds of organizational structures are necessary to develop integrated equity-focused leadership development models across silos?

	• How can departments deliberately and intentionally align their respective efforts so that programs, professional learning, resources, and supports result in the development of equity-centered leadership?

	• What does a tiered system of principal support look like (from recruitment to placement, development, and assessment) that supports equity-centered leadership?

	• How can we align pre-service preparation and hiring efforts to create equity-centered leadership pipelines?

	• How do we shift the principal supervisor role from evaluator to coach of equity-centered leadership?

	• How do we establish a job-embedded support system for developing equity-centered Assistant Principals?

	• How can we integrate principal voices from within the district while also navigating relationships with external partners, all while scaling the work?

	• How can we leverage individual commitments to equity into a coherent district culture and strategy that advances equity-centered leadership?





5.3.2 Content

Each of these questions reflected areas where research might provide insights. However, we intentionally curated the information in each Brief in ways that expanded what “counted” as relevant knowledge, thus challenging traditional power dynamics in knowledge production. First, each Brief drew from peer-reviewed research as well as practitioner-authored materials, leadership blogs, professional reports, etc. Second, in deciding what materials to bring forward, we sought to elevate the expertise of scholars and practitioners of color, as well as those whose contributions might be less prevalent in dominant academic channels (Dworkin et al., 2020; Shah et al., 2022). Third, given that equity-centered pipeline initiatives represent a relatively new and understudied area in education, we drew on related literature from other fields, including systems change, change management, critical accounts of educational change, adult and systems learning, policy implementation, and transformational change. Finally, the briefs also reflected “gray matter” that could potentially be useful for the issue at hand (Paez, 2017). Overall, this approach repositioned research as one among many valid sources of insight and reflected the position that a single research report or paper would provide “the answer” to complex problems of practice and systems change.



5.3.3 Structure

We structured each Brief as a concise tool, 3–4 pages in length, that combined a framed challenge (1 page), a synthesis of relevant ideas and strategies (1–2 pages), and a set of structured prompts to guide context-specific thinking (1 page).

The structure of the PoP reflected opportunities for the phases of transformational learning for those who engaged with it (Akkerman and Bakker, 2011). The first section aimed to foster both confrontation with the focal problem of practice and recognition of a shared problem space by articulating and validating why the problem of practice is a complex challenge. Drawing on Schön’s (1992) insight that “in real-world practice, problems do not present themselves as givens, they must be constructed from the materials of problematic situations which are puzzling, troubling, and uncertain” (p. 39–40), the Brief allocated approximately a quarter of its space to problem framing. This section aimed to contextualize the issue, clarify boundaries around what was or was not included, and surface deeper understandings of the systemic root causes embedded in organizational or systems practices and structures.

For instance, in the Brief related to the challenge of creating coherent learning systems for equity-centered leadership, the first page included the text shown in Figure 2. The goal of this section was to convey that research from other contexts also recognized the challenges within the problems of practice surfaced by district leaders.

[image: Graphic titled "Primary Challenges for Creating Coherent Learning Systems" with five points. Each point addresses issues such as mixed messages in leadership, equity misdirection, isolated change efforts, overly technical focus, and layering of new policies without coherence. Each point is visually marked by an arrow.]

FIGURE 2
 Problem framing related to PoP brief focused on coherent learning systems.


The next section of the Brief focused on presenting a set of ideas drawn from various sources, including research. This section did not present prescriptive solutions but offered an adaptable menu of strategies for participants to consider, recognizing that “there is no one right answer,” and that educators would need to contextualize in each district’s unique setting, constraints, and assets. In this way, the section had the potential to contribute to hybridization by broadening leaders’ understanding of possible approaches that they might adapt and incorporate into their unique contexts.

We dedicated the final quarter of the Brief to reflection and thinking tools, designed to guide participants through a structured process of sense-making, ideally moving them towards crystallizing new understandings of their systems and taking some concrete next steps. This reflective space was both retrospective, helping participants make sense of how they had previously understood and responded to the issue, and prospective, orienting toward future action, possibility, and adaptation (Weick et al., 2005). This structure fundamentally differs from conventional research briefs, which often emphasize recommendations for “what works” without attention to context, adaptation, or the complexity of real-world systems. We intentionally designed these reflections as activities rather than stand-alone recommendations or even discrete questions.

For example, Figure 3 illustrates one of the reflection activities included in the Brief on creating coherent learning systems for equity-centered leadership (similar to Figure 2, above). In this example, we designed the activity to engage leaders in applying some of the conceptual tools introduced in the Brief to the complexity of their contexts. We supported this activity within the learning session space (described further below), and we also sought to make it adaptable enough to be taken up by a group of leaders outside of a PLC learning session.

[image: Reflection questions guide the analysis of a district’s leadership learning system, focusing on recruitment and hiring, professional development, and evaluation. A table is provided to jot down ideas about visions related to equity-centered leadership, equity, students and learning, families, and communities. Suggestions include identifying consistency and areas needing improvement. A link to further reflection questions in Brief 4 is mentioned.]

FIGURE 3
 Reflection activities from PoP Brief on coherent learning systems.


Ideas from research were represented in the text through embedded hyperlinks to publicly available resources, rather than via traditional academic citation structures. We included an “Additional References” section at the end of each document, prioritizing accessible materials authored by ECPI researchers. This approach reflects an intentional strategy to support research use by potentially leveraging the potential relationships between ECPI educators and researchers (Penuel et al., 2017).

Finally, we opted to format the Briefs using the graphic design program Canva as a visually compelling, interactive PDF document that compiled all eight of the briefs. This design decision was rooted in being responsive to the local district context. We assumed that official-looking documents (as opposed to unformatted Word Documents) were more likely to be perceived as usable and valuable by busy district leaders. This formatting also included embedded links and links between individual Briefs, to make the compilation of briefs a resource that leaders could return to and engage with in new ways over time as their learning needs and interests evolved.

As a designated boundary object, the PoP Brief format and structure were likely unfamiliar to many PLC participants. For practitioners and community members, the Brief offered a novel synthesis, framing the locally defined challenge, introducing conceptual tools, and incorporating accessible insights from existing research. From a traditional research perspective, the Briefs were also unconventional. They were grounded in district-identified problems of practice rather than researcher-defined inquiry questions, and they included substantive reflection prompts to spark dialogue about the design and implementation of ECPI efforts in local contexts.




5.4 Designing the learning session

Engaging with multiple forms of information (including research) requires people to interpret ideas, explore their relevance to local contexts, and collaboratively identify or adapt solutions, often in light of the financial, political, material, and temporal constraints of district life (Coburn et al., 2020; Huguet et al., 2021; National Research Council, 2012).

We designed an in-person, 2 hour learning session structured around Problems of Practice (PoPs). Participants were organized into 10 groups, each situated in a separate room and composed of approximately 15–20 people. Each group focused on one selected PoP. Due to high interest in two particular PoPs, we offered concurrent sessions for those topics, resulting in two separate groups exploring the same PoP. Within each group, the session included structured opportunities for smaller breakout discussions, during which participants engaged in conversations in groups of 3–4 individuals. During the sessions, participants engaged with Google documents as structured notes pages for each PoP, allowing everyone access to one anothers’ thinking.


5.4.1 Structure

To intentionally disrupt traditional power dynamics around whose knowledge “counts,” we opened the session with a shared framing statement:


Powerful strategies for advancing equity-centered transformation in schools emerge at the intersection of knowledge and wisdom from local context, personal experience, professional expertise, and research.


This framing signaled a commitment to multiple forms of knowledge and aimed to set the tone for collaborative inquiry, where all voices and perspectives would be welcome and valued. To do so, we invited participants to bring their diverse identities, experiences, and perspectives into the conversation as essential assets to the work together. Figure 4 shows the slide used to prompt participants to consider the full range of experiences relevant to our shared work.

[image: Perspectives brought to co-thinking include being a K-12 teacher, a K-12 school administrator, working in a central office, family members in public school, and attending public school. Additional experiences involve developing professional learning, experiencing it as an educator, and conducting research. An overlapping Venn diagram highlights local context, personal and professional experience, and research.]

FIGURE 4
 Invitation in learning sessions to bring forward multiple perspectives.


The session was structured to provide extended, deliberate time for sensemaking, reflection, and knowledge integration in mixed-district groups. Across multiple cycles during the two-hour session, participants engaged with each section of the PoP Brief through layered modalities: first through individual reflection, then by contributing to a shared Google Doc, and finally through small-group and whole-group discussions.

Our use of a shared, public Google Doc served several design goals aligned with boundary-crossing and equity principles. First, participants could engage in multiple ways, depending on their comfort and communication preferences. Second, it helped surface localized insights, giving public visibility to local knowledge that might otherwise remain private. Third, it legitimized emergent, situated insights by treating them as equally valuable contributions to the collective learning. Finally, the Google Doc-supported hybridization encouraged participants to integrate ideas from the Briefs with their own and others’ lived and professional experiences, co-constructing new understandings.

Finally, each session had two facilitators, one from the “Leadership” community (i.e., a consultant hired by the Foundation who had an extensive background and experience in K-12 leadership) and the “research” community (i.e., an ECPI research member or member of the Foundation who had a research background). Researcher facilitators were intentionally chosen based on their orientations towards, and past experiences with, facilitating at the intersection of research and practice in ways that disrupt power dynamics. Facilitators played equal roles in guiding and supporting the conversation. The design aimed to include multiple perspectives during the session, rather than allowing participants to perceive it as an activity driven solely by researchers. In this vein, we encouraged the Leadership Facilitator to open, introduce, and frame the session’s goals. Furthermore, in our pursuit of disrupting power dynamics at the boundary between research and practice, we explicitly instructed facilitators not to convey that the Briefs possess all the answers or hold more useful knowledge than leaders’ own experiences and knowledge.




5.5 Learning at the boundaries: a session vignette

Within and across the learning sessions, participants engaged in structured conversations that surfaced critical insights, tensions, and questions related to the Problems of Practice (PoPs). These small-group conversations served as generative sites for sensemaking, where participants built on one another’s ideas, interrogated research-based concepts, and introduced new directions for inquiry. Learning unfolded not in a linear arc but through dynamic exchanges that reflected the four boundary-crossing mechanisms proposed by Akkerman and Bakker (2011): confrontation, recognition, hybridization, and crystallization.

To illustrate, we consider one group with three leaders from different districts and an ECPI research team member. The group focused on the Brief that outlined the persistent challenge of siloing in district central offices. The PoP Brief defined siloing as a common issue in large districts, where departments operate independently, and cross-departmental collaboration is minimal. This framing served as a moment of confrontation, surfacing a shared tension that allowed them to reflect critically on their organizational dynamics.

During the dialogue, the group members began to recognize and name how their localized experiences reflected broader systemic patterns. District leaders shared what siloing looked like within their central offices, based on their different vantage points. They also drew on past experiences in other roles or settings as a way to surface their prior understandings and develop a shared understanding of what siloing in central offices was and some of its consequences.

The group then began to integrate and hybridize diverse sources of knowledge, including personal experiences and research-based ideas, to gain new insights. Two leaders shared stories of how they sought to redesign meeting spaces to break down siloes within their districts. A third leader introduced the book The Art of Gathering and shared how she applied its principles to plan more inclusive, cross-departmental leadership meetings. The member of the ECPI research team contributed a complementary idea from research in classroom settings, highlighting how engagement deepens when learners interact with peers’ ideas rather than passively receiving information (Cobb et al., 2018). After discussing what made specific meetings more generative and how leadership structures could support authentic co-creation, the group note taker recorded the following statement in the shared Google Doc: “Co-creating helps break down the silos, rather than reporting out.” Participants developed this idea through dialogue and joint sensemaking, rather than from a predefined element in the Brief.

Opportunities for critical refinement also surfaced. One district leader questioned the universality of the Brief’s framing, suggesting that siloing may manifest differently, or not at all, in smaller districts, which presumably had fewer people in their central office staff. They collectively wondered how smaller districts distributed responsibilities and coordinated work. This comment prompted another group member to note on the Google document:“It is helpful to learn from districts of other sizes.” From this interaction, a new idea emerged, one that contrasted with the original framing of the PoP and offered a new direction for consideration.

Finally, the group’s ideas began to crystallize, as leaders surfaced new questions or directions for future inquiry, and identified possible next steps within their own districts. For instance, one district leader wondered when and if well-intended efforts to increase collaboration might lead to “meeting fatigue” and blurred responsibilities. The shared document reflected this new question, one that acknowledged the complexity and potential tradeoffs involved in breaking down siloed work: “What are the unintended consequences of breaking down silos?” For all groups, we sought to nudge leaders towards crystallization by having each of them write down and then share one new idea or insight related to the focal problem of practice that they intended to bring back to their colleagues in their own districts.

Together, this episode illustrates how the intentional design of the sessions created opportunities for participants to surface tensions, recognize shared patterns, integrate knowledge from multiple sources, and begin articulating new strategies, all key mechanisms in transformational learning across roles and systems.



5.6 Learning for future design

Our design framework highlights that even well-intended tools do not automatically function as intended simply by their design. While it might be tempting to assume that a tool “worked” as designed or that the learning session did support learning, designers must examine the enactment of the tool in diverse contexts and gather feedback to inform iterative redesign. Below, we demonstrate two ways in which we gathered and reflected on the enactment of the PoP Briefs, considering (1) the adaptation that happened across sessions and (2) how the PoP Briefs or ideas from the learning sessions were discussed or taken up outside of the learning session.


5.6.1 Learning from variation in enactment in the learning sessions

The PLC sessions were intentionally structured to support extended engagement with the Briefs across district boundaries. However, with over a dozen rooms running simultaneously, each with a different research–leadership facilitator pair, we knew that the conditions of enactment could vary significantly. Some facilitation teams had prior relationships and engaged in pre-session planning, while others met for the first time and took a more improvisational approach. Differences in familiarity with the Briefs, assumptions about facilitation roles, and experience with past PLC norms also shaped how sessions unfolded.

Post-session survey data confirmed that adaptation was a common occurrence. Ten of thirteen facilitators reported adjusting timing, altering discussion formats, or reinterpreting their facilitation stance in response to group dynamics. We do not treat this variation as an implementation error, but rather as evidence that enactment of boundary objects and practices is an interpretive act, shaped by real-time judgment and context. This insight reinforces the design principle that supporting use involves designing for principled flexibility, offering facilitators enough structure to remain aligned with learning and equity goals, while allowing room to adapt. For future design efforts, we identified a need to provide more explicit guidance on facilitation roles (particularly where they diverge from previous or traditional PLC norms) and provide opportunities for advanced planning between facilitation partners.



5.6.2 Learning about enactment beyond the learning sessions

Finally, we sought to understand how the Briefs or ideas from the learning sessions were incorporated into district conversations that followed. Each District Partnership Team (DPT) convened a post-PLC meeting, and members of our team attended a subset of these to observe whether the Briefs or related ideas contributed to their discussions.

In several cases, we saw signs of engagement. In one district, a cabinet-level leader who had participated in the session on coherent learning systems reflected on the matrix activity shown in Figure 3:


Our principal evaluation does not in any way, shape, or form align with our vision of equity-centered leadership. I don’t know what you did in your Problem of Practice session, but when we got to that part of the matrix for evaluation, I was like, ‘nope, nope, nope.


This moment of reflection suggested that the Brief had prompted a questioning of current systems, a key design goal. While we cannot infer long-term change from this comment, it highlights the Brief’s role in connecting to local insights and possible actions.

In another district, a leader proposed integrating the PoP process more deeply into ongoing DPT work:


That model [referring to the PoP brief and session], at least for me, was probably the deepest learning of the PLC. We were wondering, could we do some versions of those reflection activities? Could we bring new problems of practice as we’re implementing and have research colleagues help find tools or articles?


This comment highlighted the Brief’s potential as reusable boundary infrastructure, a structure that could be applied outside the PLC environment to local district work and potentially adapted to support future dilemmas. Indeed, after the PLC, in this district, we were invited to support a conversation with a new group of leaders using the PoP brief and associated activities as a part of their local planning for district change.





6 Discussion and conclusions

Designers aiming to connect research and practice for equity-centered change must carefully consider context, power dynamics, transformational learning, and the enactment of tools and routines. We present a theory-informed framework for equity-centered boundary infrastructure that actively promotes learning across the boundaries of research and practice. This framework emphasizes four key dimensions—contextual responsiveness, disrupting power dynamics, supporting transformational learning, and focusing on use and enactment rather than mere designation—as essential for creating boundary infrastructure that can support equity-centered change. We identify two potential applications for this framework: (1) enhancing the design of effective boundary infrastructure and (2) evaluating whether that infrastructure is fulfilling its intended purpose in practice or leading to unforeseen outcomes.


6.1 Designing boundary infrastructure with the framework

With this framework, we demonstrate how even conventional tools, such as a research brief, can be intentionally designed and used to support reflection, dialogue, and shared meaning-making. However, the insights from the framework are applicable beyond research briefs. The same design principles could apply to any structure that aims to bridge the boundaries between research and practice. This framework can help design and implement research-practice partnership meetings, establish continuous improvement routines, facilitate professional learning experiences, develop coaching models, or create research-informed curricular tools.

For example, applying this framework to a meeting with researchers and practitioners could involve crafting an agenda that prioritizes practitioner-defined problems and includes activities to engage participants in reflecting on power dynamics within their collaborative efforts. It might also create opportunities for knowledge co-construction by encouraging dialogue and sharing diverse perspectives. Similarly, when designing a research-informed professional learning session, one could shift away from traditional formats like a “sage on the stage” lecture. Instead, the focus could be on scaffolding collaborative sensemaking activities that foster the co-creation of strategies tailored to participants’ specific local contexts.

To assist in these efforts, Table 1 outlines the core principles from the design framework alongside questions that designers can consider. These questions can guide the development of more equitable boundary infrastructure, ensuring that both research and practice are better aligned to promote transformative change in education.


TABLE 1 Questions for designing boundary infrastructure.


	Design for:
	Principle
	Questions to inform designing equity-centered boundary infrastructure

 

 	Contextual responsiveness 	Align boundary infrastructure to the local realities, roles, histories, and organizational contexts of users 	

	• How can we tailor tools and routines to reflect users’ local values, needs, and challenges?

	• How might we create meaningful opportunities for review, feedback, or even co-design with the intended audiences?

	• How can the infrastructure be designed to be adaptable or modular across various contexts?






 	Disruption of power dynamics 	Design tools and routines that surface, challenge, and redistribute power by creating spaces where people share, legitimize, and value multiple forms of knowledge and perspectives. 	

	• How can we intentionally validate and engage non-dominant knowledge forms and alternative ways of legitimizing expertise?

	• Are we including diverse sources of information, perspectives, and experiences in this design?

	• How can we develop structures that enable equitable participation in meaning-making and decision-making?






 	Transformational learning 	Structure tools and routines to support confrontation, recognition, hybridization, and crystallization 	

	• How can we design openings in collaborative spaces that reveal equity-relevant tensions, divergent assumptions, or conflicting experiences, thereby facilitating critical reflection?

	• In what ways can we foster cross-role dialogue or synthesis activities that help participants connect local challenges to broader systemic patterns?

	• How can we scaffold processes that support participants in questioning assumptions, building on others’ ideas, and blending diverse perspectives?

	• What strategies can help teams synthesize learning into concrete, adaptable strategies or practices tailored to their local settings?






 	Use and enactment, not just designation 	Design not only the tool itself but also the conditions, scaffolds, and practices that support meaningful use in context 	

	• How are we designing not only the tool itself but also the conditions, facilitation, and practices that support meaningful and multiple forms of use, attending to context, power, and learning?

	• What methods can we use to gather evidence on how participants enact the tool in practice, and how can we reflect on patterns of use, resistance, or unintended consequences to inform future iterations?








 



6.2 Studying the design and enactment of boundary infrastructure with the framework

This framework also serves as a valuable lens for examining the conditions under which boundary infrastructure functions effectively. By focusing on its four core dimensions (contextual responsiveness, power dynamics, transformational learning, and use and enactment), researchers can gain insights into how tools, routines, and practices are implemented and how they actually work within real-world settings. This guidance allows for targeted investigations into the effectiveness of various components of boundary infrastructure. By studying these aspects, we can better understand the factors that influence whether such boundary infrastructure fosters equity-centered change and identify potential barriers that may hinder their success in practice.

For instance, the dimension of contextual responsiveness prompts us to consider the degree to which boundary infrastructure aligns with or reflects the specific realities, roles, and histories of participants. Designers of boundary infrastructure might ask: Do users experience the tools and routines as relevant? Are they adaptable to the local practice conditions? Do the tools and routines function to coordinate work within a joint enterprise that involves contributions from people from different role groups, with different expertise, and with different proximity to power and authority within the system? Observing how participants engage with tools, including whether they adapt, ignore, or simply comply, can provide important insights into whether the infrastructure is effectively responding and reflecting the complexity of local contexts.

Second, the dimension of disrupting power dynamics prompts designers and facilitators to examine whose knowledge they center in collaborative processes. Are community members, practitioners, and historically marginalized stakeholders able to define problems meaningfully and contribute their expertise? If and how does the infrastructure reinforce existing hierarchies that privilege research-based knowledge over lived experience? Researchers can reveal how people negotiate and produce power dynamics in boundary spaces by documenting patterns of participation, voice, and influence through observation, interviews, or analysis of collaborative artifacts (see Coburn et al., 2008).

For instance, as part of our own design process, we recognized that the act of curating research carries the potential to either reinforce or disrupt dominant knowledge hierarchies. Starting with practitioner-identified problems of practice, we curated materials that included peer-reviewed research alongside practitioner-authored work, community-based publications, and gray matter across multiple bodies of literature. To enhance perspective-taking and reduce blind spots, each Brief underwent internal review by our team members who have multiple lived experiences and relevant perspectives/areas of expertise. Finally, and perhaps most importantly, we structured interactions around the Briefs that aimed to create opportunities for learning and additional new perspectives. While these efforts did not eliminate the power asymmetries inherent in knowledge production, they reflected an intentional effort to broaden the boundaries of what counted as “valid” knowledge.

A focus on transformational learning provides another critical lens. Here, researchers might look for evidence that participants are not simply exchanging information but are engaging in the transformational learning mechanisms described in boundary crossing theory (Akkerman and Bakker, 2011): confrontation, recognition, hybridization, and crystallization. Are tensions and divergent perspectives surfaced and addressed? Do participants come to see how their local challenges reflect and connect to broader systemic patterns? Are new, integrated ways of thinking developed and with what influence on individual and collective decisions or behaviors?

The fourth dimension, use and enactment, highlights how a tool’s design does not guarantee its intended impact. Studying use and enactment requires paying attention to how participants interact with the infrastructure: Are they reshaping it to fit their contexts? Are certain elements ignored, resisted, or understood in different ways? When are people engaging out of compliance (and with what consequences for sustained change), and when does learning reflect equity-centered change? Gathering data on patterns of uptake, adaptation, or resistance provides critical feedback about whether the infrastructure supports the intended learning and equity goals.

To investigate these questions, designers of boundary infrastructure could draw on a range of methods (see Bohannon et al., 2025). Observation during meetings or collaborative sessions can capture how participants engage with boundary tools in real-time and how conversations unfold across lines of role and expertise, attending to power dynamics in that space. Surveys and interviews can elicit participants’ reflections on whether they experienced the tools as relevant to their context, whether they disrupt power in their settings, and whether they are conducive to learning. Artifact analysis (i.e., examining shared documents, meeting notes, collaborative work products, or revisions to tools) might offer evidence of how knowledge was constructed, negotiated, or contested. Researchers could conduct longitudinal case studies to track how people sustain, adapt, or abandon infrastructure over time.

The examples from our project illustrate how the framework can offer valuable insights into both the design and study of boundary infrastructure. Although our data collection was intentionally limited (consisting of facilitator surveys, exit tickets, observation notes from post-Professional Learning Community (PLC) meetings, and session artifacts), the framework enabled us to uncover patterns that might otherwise have gone unnoticed. For instance, while including more voices in discussions is typically viewed as essential to promoting equity-focused change, the framework led us to explore questions like: What occurs when we create multiple avenues for engagement among participants? Are all voices equally influential in shaping the conversation and guiding new ideas, or do certain voices maintain more power? This line of questioning pushes us beyond merely achieving surface-level inclusion and encourages a deeper examination of how activity design influences support for participation.

Additionally, the framework’s distinction between designated and enacted tools highlights instances where tools or practices do not function as intended, such as the varied facilitation styles we observed across different sessions. These insights prompt critical questions: What aspects should we focus on when outcomes deviate from our expectations, and what assumptions or underlying constraints might we have overlooked? By fostering this type of inquiry, the framework can help us identify when longstanding norms or routines need reassessment to facilitate new and more effective ways of working.
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Reflection Questions

As you consider the questions below, think about your district’s existing leadership learning system, including

recruitment and hiring, professional development, on-the-job support, and evaluation.

>

VY

Analyze your current system of recruitment and hiring, professional learning, and evaluation through
the lens of coherence. Sketch out a table similar to the one below and jot down thoughts about the
visions that are conveyed (or not) in each tier of the system. Be as specific as possible. Add additional

rows to analyze further ideas if desired.

Recruitment and
Hiring

Professional
Learning

Evaluation

Vision of equity-centered
leadership

Visions of equity, race,
language, ability, gender, etc.

Visions of students and
learning

Visions families and
communities

Look across the table you have just filled out. Where are the visions consistent? Where are the points
of inconsistency or lack of clarity? What actions, policies, tool revisions, or other changes would foster
further coherence for principals as they experience the system?

To reflect further on recruitment and hiring as part of an equity-centered leadership pipeline, dig into

the reflection questions in Brief 4.
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Primary Challenges for Creating Coherent Learning Systems

There may be mixed or unclear messages around equity, race, and leadership. particularly when policies, tools,
roles, or learning events for leaders are envisioned and designed in different ways. Aspiring and current leaders
then have to make their own sense of what equity-centered leadership is, and this creates pathways for divergent
or conflicting interpretations.

Efforts to develop an equity orientation toward leadership can get sidetracked by accountability mandates, high-
stakes assessments, and other compliance requirements for schools. This is similar to tensions that surface when
leadership shifts focus from management to instructional leadership.

Educational change efforts are sometimes isolated to one particular area of work. Without attending to the other
) elements in the learning system, there can be a disconnect between, say, the messages in a professional

development training and the evaluation expectations for a leader.

Sometimes, educational change or reform efforts focus too heavily on the technical aspects of change. Equity-
centered leadership is adaptive and complex, requiring consideration of personal identities, local history and culture,
and existing power relationships.

Often, new policies get layered on top of existing ones, without regard for coherence. The old policies are still there

and can get in the way of new ideas. I
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