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Introduction: This study was undertaken to explore the potential of developing a working theory of improvement for creating a more equitable system of science education at the level of a US state. We ask: How can tools from a long-term research-practice partnership support a state team in initiating improvement research toward promoting a more equitable system of science education?

Methods: This design study took place in winter 2024 in a single state. External partners supported leaders of a single state in the US Northeast to support a process of articulating aims, specifying primary and secondary drivers, and identifying change strategies to promote a more equitable system of science education in the state, grounded in the vision of A Framework for K-12 Science Education (National Research Council, 2012). In this paper, we rely on descriptive analyses of joint meetings and a focus group with state leaders describe the tools supporting the process of development, the team’s use of the tools to generate an early draft of the Driver Diagram, and issues surfaced while developing it with a team of interest holders in the state.

Results: Two meanings of equity emerged as significant within the series of meetings: that of the importance of universal access to professional learning and the importance of students having opportunities to experience culturally relevant instruction. The issues surfaced highlighted the need for infrastructures for professional learning to reach a diverse group of interest holders in science, including teachers, school leaders, and district leaders across the state. They also saw curriculum materials that connect to students’ everyday lives and community priorities as key drivers for equitable change in the system, around which professional learning activities should be organized. The team also surfaced several policy changes needed to implement change strategies, only some of which team members felt they had some authority.

Discussion: Where past researchers have observed that equity can disappear as a focus during implementation of reforms, this study found that developing an aim statement and driver diagram helped energize and refocus a team’s implementation efforts geared toward a vision for science teaching and learning that is focused on ensuring all students can engage in meaningful science learning that is culturally and locally relevant to them.
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1 Introduction

“There is nothing so practical as good theory” (Lewin, 1943, p. 118) might be an apt characterization of the aim of theory in improvement research in education. The focus and use of theory in improvement research is different from other forms of basic and applied social research, in that it is intended to directly inform the design of improvement strategies and support the agency of participants in design (Eddy-Spicer and Penuel, 2022). Further, theory is intended to help a network to develop a common language to describe its shared work, a common language to which members can identify with and commit to (Russell et al., 2017; Bennett and Provost, 2015). As work unfolds, representations of theories serve as places to record conjectures, questions, successful practice ideas, as well as agreements of a network (Thompson et al., 2019; Sandoval and van Es, 2021).

For theory to guide improvement that seeks to transform educational systems so that they are more just for students of all races, ethnicities, genders, classes, and abilities, more explicit ideas about educational equity and how to promote it are needed. These include ideas related to how to expand opportunities to learn valuable disciplinary knowledge and skills, as well as how to transform teaching so that it connects more explicitly with the cultural and linguistic funds of knowledge of students (National Academies of Sciences Engineering and Medicine, 2022). More broadly, improvement research must ask questions related to “how,” “for whom,” and “with whom” in concert with questions about who defines improvement and who decides the purposes for change (Philip et al., 2018).

A focus on educational equity is relatively new within improvement research in education (Jabbar and Childs, 2022) and presents distinct challenges to developing practical theories to guide improvement. For one, it pushes us to think beyond the “small changes” called for in many guides to improvement and toward transformation (Engeström, 2017). It also requires teams that engage in coordinated changes of system-level infrastructures with multiple kinds of interest holders. And it requires a particular kind of “working theory” that is not only adaptive to what is being learned through change efforts, but also one that anticipates and adapts to the turbulence, turnover, and policy feedback loops inherent in equity-oriented change efforts (Green, 2014; Oakes and Rogers, 2007; Daly et al., 2016).

This design research study addresses the question: How can tools from a long-term research-practice partnership support a state in developing an aim statement and driver diagram to inform the choice of change strategies to promote a more equitable system of science education? Here, tools refer to cultural artifacts that mediate improvement processes. The paper describes the work and dilemmas of a research-practice team working closely with leaders of a single state in the US Northeast to support a process of articulating aims, specifying primary and secondary drivers, and beginning to identifying change strategies to promote a more equitable system of science education in the state, grounded in the vision of A Framework for K-12 Science Education (National Research Council, 2012). We present both academic theories informing the work, as well as the emergent “working theory” of the group, situating within the broader policy and political context for this work. Finally, we present a collective analysis of perceptions of the value, tensions, and limits of the work for promoting equitable change at the level of a state system of science education.



2 Conceptual framework

Our conceptual framework encompasses a vision for equitable teaching and learning in the classroom, as well as a framework for organizing for change across levels of a system in a state to achieve that vision. Developing a vision for equity, that is, for ensuring that adults in systems bear a collective responsibility for the education of each student, regardless of background, is a key leadership practice (Galloway and Ishimaru, 2015).


2.1 Vision for equitable teaching and learning in the classroom

The broader reform vision guiding this state’s improvement effort comes from principles described in A Framework for K-12 Science Education (National Research Council, 2012), the National Academies consensus volume that became the basis for the development of the Next Generation Science Standards (NGSS; NGSS Lead States, 2013). Those principles are that (a) children are born investigators, (b) science education should focus both on ideas and practices, (c) student understanding develops incrementally over many years, (d) science and engineering require both knowledge and practice, (e) instruction should connect to students’ interests and experiences, and (f) science education should promote equity.

The Framework emphasizes the need for teaching to connect with students’ interests, identities, and experiences to promote equity. The overarching commitment is expressed in the idea that:


[A] major goal for science education should be to provide all students with the background to systematically investigate issues related to their personal and community priorities. They should be able to frame scientific questions pertinent to their interests, conduct investigations and seek out relevant scientific arguments and data, review and apply those arguments to the situation at hand, and communicate their scientific understanding and arguments to others. (p. 278)
 

Accomplishing this aim requires addressing different sources of inequity at both the classroom and system levels. In the classroom, there is a need to redesign instruction to better grow out of students’ lived experiences and to leverage students’ cultural funds of knowledge and diverse ways of communicating (National Research Council, 2012, p. 284; Bang et al., 2017). At the school and district level, leaders must address differences in opportunities to learn. As other scholars have pointed out (Bullock, 2017; Tate, 2001), in STEM education such differences are highly racialized, and so addressing them demands attention to racial and ethnic differences in opportunities to learn.

In practice, policy makers, practitioners, and researchers rely on different discourses or frames for equity (National Academies of Sciences Engineering and Medicine, 2022; National Academies of Sciences Engineering and Medicine, 2024). Sometimes, the pursuit of equity aims for reduction in achievement gaps, while for others, it aims for expanded opportunity within existing systems and models of teaching and learning (e.g., through advanced coursework). Still others advocate for expanding science education to support heterogeneous ways of knowing that reflect students’ family and cultural ways of knowing, being, and valuing. And some discourses focus on justice, emphasizing how science education should help students see how science is implicated in movements for social and ecological justice, or how science can bring about more sustainable futures. When considering aims and strategies for improvement, these equity lenses can be powerful tools for both guiding design and reflecting on the comprehensiveness and coherence of improvement theories (National Academies of Sciences Engineering and Medicine, 2024).



2.2 Organizing for equitable change across levels of a system

Some scholars have compared the development of and advocacy for the NGSS to a social movement (Haverly et al., 2022). In fact, science education leaders in the country relied on strategic alliances with colleagues within professional networks, as well as intentional political distancing from the contested Common Core standards, to help build broad support for the adoption of the NGSS (Hardy and Campbell, 2020; Hardy and Campbell, 2022). These networks were a source of both practical guidance and research findings that leaders used politically to gain support for the vision of the Framework (Hopkins et al., 2018).

For such efforts to succeed, leaders—whether inside government or outside it—must perceive themselves to have agency. As agents, they need to act to identify and frame problems in ways that gain the attention of decision makers, while also articulating how solutions can address those problems, taking advantage of time-limited windows of opportunity to do so (Majone, 1989; Kingdon, 1984/2010). They also need to be able to articulate solutions in a way that energizes and organizes others to support broad implementation of policies, once enacted (Mintrom, 1997; Smith, 1991; Mintrom and Vergari, 1996). They need an understanding of the ideas, motives, and concerns of others in their local policy contexts and skill in responding to them (Mintrom, 1997). If government leaders working inside state level systems can move beyond seeing themselves as simply implementers of others’ decisions (cf., Weiss, 1980), to agents who can influence distributed, coordinated decision making processes to highlight and disrupt inequitable policies (Galloway and Ishimaru, 2015), the vison set forth in the Framework is more likely to be fully realized.

For leaders to promote equity-oriented change, leaders need additional capabilities for developing and holding visions that require imagination of possibilities for systems that do not yet exist. In practice, it is common for the horizons of change to be limited to what can be implemented in systems as they currently are, and for change visions to constrict to focus on what is possible now, sacrificing vision for more radical change (Chang and Philip, n.d.; Nikolakis, 2020). Conversely, holding a sense of possibility for an education system in which all students experience meaningful science learning that connects to their interests, identities, and experience can matter for moving systems toward equity. Stable leadership is also beneficial in promoting equity-oriented change. A comparative case study of six state systems found states with relatively stable leadership (meaning limited turnover) and constancy in vision were able to implement more equity-focused projects in their states than states with high turnover and little consistency with respect to a vision for equitable teaching and learning in science (Wingert et al., 2020).

More broadly, improvement research in education, as we seek to illustrate with this study, is a collaborative approach that can facilitate the development of both agency and a bold vision for equitable change. It is an approach that needs to be guided by both theory and the practical and political constraints of state leaders and their partners, as well as by a sense of possibility and responsibility for change. Here, we illustrate how the development of aim statements and Driver Diagrams can facilitate such activity.




3 Study context and methods

This study is an example of improvement research that took place within a larger, long-term research-practice partnership in education. It is a descriptive case study aimed principally at describing the process of engagement between researchers and state leaders and their reflections on the process, obtained through a focus group. The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.


3.1 Local policy context and practice team

The current study took place more than 10 years after the publication of the NGSS and 8 years after the adoption of the standards by this US Northeastern state. The Framework for K-12 Science Education (National Research Council, 2012) was the basis for these standards, and the Next Generation Science Standards (NGSS) or standards based on the Framework have been adopted by 49 states and the District of Columbia. The policy context is one of broad importance to science education, but also one in which there is reflection and renewed attention to what is needed to support implementation of the vision of the Framework equitably (National Academies of Sciences Engineering and Medicine, 2022).

While not one of the 26 lead states that helped to develop the NGSS, the focal state was an early adopter of the standards. Advocacy for the adoption of the NGSS was widespread in the state from different interest holders (e.g., state office of education representatives, higher education scholars, district leaders, teachers, and parents). Beyond the early adoption, the State Department of Education was able to leverage funding from a Math Science Partnership (MSP) Grant to engage higher education, district leaders, and teachers across the state in learning more about the NGSS and creating three-dimensional curriculum materials that could be implemented in classrooms across the state.

Building on the MSP grant project, the science specialist at the state education agency partnered with the state science center to offer NGSS-aligned professional learning opportunities for science teacher leaders and teachers across the state. In all, 1,765 individuals participated in these professional learning opportunities prior to the outbreak of the COVID-19 pandemic in early 2020.

The pandemic and its aftermath proved to be an inflection point in implementation. As was true for implementation efforts across the US, the COVID-19 pandemic shifted attention away from concerted efforts to support implementation of the NGSS across the state. After the pandemic, concern over “learning loss” in core subject areas of reading and mathematics dominated policy attention and funding decisions at the state and local level. This period also ushered in turnover at the state department of education and in district science leadership across the state. As a result, it was not until August 2023 that attention was given to rebooting efforts to support the implementation of the NGSS in the state. This set the stage for and provided the context in which this work of a state articulating aims, specifying primary and secondary drivers, and beginning to identify change strategies to promote a more equitable system of science education, is situated.

A State Leadership Team (SLT) carried out the work described in this community case study. It included 18 different interest holders that represented some of the key constituencies in science education in the state, including three state leaders from the department of education, and one representative from another state agency. Typically, state leaders in science education have responsibilities for standards development and for collaborating to develop or contract for accountability testing in science (Hopkins, 2016). The SLT also included one representative from a professional development provider funded as part of a regional service center; nine curriculum leaders at the district level from both large urban districts and medium-sized districts; and two university-based faculty active in both preservice and in service teacher education in science, one of whom is an author of this paper; one principal; and one science teacher. Among the local education leaders were also leaders of the state teachers’ association in science and the state’s science supervisors’ association.

All the SLT members were active in the state’s NGSS implementation efforts prior to the COVID-19 pandemic. As efforts in August 2023 turned to rebooting the state-level support for the implementation of the NGSS, the group reassembled, even though their earlier engagement in state-level NGSS implementation support was not identical to the roles they took on as part of the SLT. With the SLT reassembled, state leaders reached out to leaders of a research-practice partnership to initiate the work that is reported in this case study and described in more detail next.



3.2 External partner: ACESSE research-practice partnership

The first two of the authors of this paper provided support to the state in the case study to reboot efforts to implement the NGSS through an established research-practice partnership among two universities, a professional organization, and state education agency leaders operating in a Network Improvement Community focused on improving equity and coherence in state systems of education (Penuel et al., 2018). The aim of this NSF-funded partnership, known as Advancing Coherence and Equitable Systems of Science Education (ACESSE), focused on supporting states with advancing both vertical and horizontal coherence within their state systems of science education. Vertical coherence refers to the ideal that people across different levels of a state education system share a common vision for teaching and learning; horizontal coherence refers to alignment among key components of infrastructure that guides teaching, such as standards, curriculum, professional development, and assessments (National Research Council, 2006). For purposes of the grant, ACESSE employed and supported states in developing a multifaceted conception of equity as involving many possible “projects” related to such issues as racial justice, challenging ableism, disrupting ableism, and supporting culture-based pedagogies (Bell, 2019).

As part of the ACESSE improvement activities, a set of resources were jointly developed and tested with state leaders to aid in their ability to craft a common vision for equitable science teaching and learning, aligned to the vision of the Framework, among diverse interest holders within their states. One of these was a protocol and workshop for developing Aim Statements. This protocol and workshop were intended to support state-level teams, such as the one that is the focus of the current case study, in articulating a measurable improvement aim for a problem to be solved and key indicators to which the team would hold itself accountable. We emphasized with states the need for aim statements to be “a declaration of a lofty purpose” intended to “inspire individuals to see themselves as part of a larger narrative—as members of a community engaged in a highly valued pursuit (Bryk et al., 2015, p. 150). After developing aim statements with state teams, we recommended and devised a protocol for constructing Driver Diagrams with them. Driver Diagrams include (1) the aim statement; (2) primary drivers that most influence the attainment of the aim; (3) secondary drivers that influence primary drivers; and (4) change strategies that are intended to influence secondary drivers. For these, we emphasized building each layer of a diagram carefully from the aim statement, starting with primary drivers reflecting classroom level practices that few state team leaders likely have the capacity to influence directly. We emphasized that they should specify secondary drivers as ones they had some authority to influence, through change strategies that they identified. As aim statements need to specify measurable improvement targets, another tool we introduced to leaders was a set of candidate Practical Measures. Practical measures provide for “direct measurement of intermediary targets” to guide evaluation of improvement ideas and inform revisions to them (Yeager et al., 2013, p. 12). As few states have systems for measuring anything other than distal outcomes like achievement (National Academies of Sciences Engineering and Medicine, 2024), the partnership engaged in an iterative process of building initial aim statements without specific targets, developing Driver Diagrams, and then choosing and gathering baseline data from Practical Measures to form the basis for refined practical measures. These different tools are all available on the project’s public website at https://sites.google.com/view/acesseproject/leadership-capacity-development-for-equity.



3.3 Data sources

A primary data source for the study were the iterations of the initial Aim Statement and the Driver Diagram developed by the SLT. The process of developing practical measures had not yet been initiated prior to the conclusion of the current study. To generate the Aim Statement and inform the development of the Driver Diagram, we also relied on an anonymous survey administered in Fall 2023 to members of the SLT.

In addition, at the conclusion of the engagement with the external partners, the second author led a focus group to elicit reflections on the process using a semi-structured interview protocol. The focus group consisted of state agency leaders who had responsibility for facilitating the process. The protocol asked leaders to reflect on what they saw as key outcomes of the process, as well as how, if at all, the improvement research tools helped them. Their reflections were shared with the entire SLT, who were invited to add additional reflections or challenge the state’s or researchers’ interpretations. One SLT member offered additional comments and reflections incorporated into the account below.



3.4 Approach to analysis of data

We used the lens of equity frames to characterize the artifacts produced by the team. Frames refer to ways that people characterize aspects of problems to be solved, ethical reasons to act, and solutions to educational problems (Coburn, 2006). Five frames identified in a recent NASEM report on equity in STEM (National Academies of Sciences Engineering and Medicine, 2024) were used as lenses here: (1) reducing gaps between groups; (2) expanding opportunity and access; (3) embracing heterogeneity in STEM classrooms; (4) learning and using STEM to promote justice; and (5) Envisioning sustainable futures through STEM.

To develop descriptions of the case we used notes from meetings and reflections from the focus groups to reconstruct significant moments in the early stages of the improvement process reported here. We identified significant moments that focused on the reported benefits and challenges of the process from the SLT or partners’ point of view. We did so, because in a research-practice partnership, a key criterion for effectiveness is supporting the practice partner’s organization in achieving its goals (Henrick et al., 2023).




4 Findings

In this section, we describe our process (Figure 1) and the key findings are integrated into the description.
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FIGURE 1
 Improvement initiation process.


A first step in our process was to work with the SLT to develop an initial version of an aim statement. As noted above, this draft would not include specific, measurable targets that represented an improvement from a baseline, but would be used to inform the development of a Driver Diagram. This is a deviation in some respects from standard practice in improvement research, which begins with articulating a measurable improvement goal as part of the process of articulating an aim (Bryk et al., 2015). It was necessary to pursue an iterative approach, because the state did not have a system of measures for capturing baseline data on its goals or its mediating processes.

A first challenge faced by the joint research-practice team was how to design the process of generating an aim statement to allow for maximum input from members of the SLT, and to facilitate a process that would not be unduly influenced by the fact that the state education agency was leading the process. The SLT had limited time to meet, and in a short afternoon meeting, there was the risk that a few voices might unwittingly dominate discussion. To accomplish this goal, the ACESSE team agreed to field a sample survey. The following are the anonymous three-question survey for the SLT to respond to in Fall 2023, to elicit both their ideas for an aim statement and ideas regarding the resources and policy changes that would be needed to accomplish those aims:

1. What things would you like to see happening in ALL [state] classrooms 5 years from now? Be sure to say what students would be doing and also say how the teacher would be supporting the work.

2. What resources or activities would teachers need to make that vision a reality?

3. What changes to school, district, and state policies would be needed, so that ALL teachers could access those resources and activities? FOCUS ON CHANGES THAT YOU THINK ARE POSSIBLE, EVEN IF DIFFICULT TO ACHIEVE.

We chose to focus on SLT’s members visions, because past research shows that these are important guides for change (Munter and Correnti, 2017), and answers to questions about vision can help focus efforts to promote educators’ growth (Penuel et al., 2020). Further, we focused on what people felt they had agency and capacity to achieve, since these are important constraints on the scope of improvement work (Bryk et al., 2015).

Twelve of the 15 SLT members responded to the survey, and from the survey, the first two authors of the paper drafted a possible “starter” aim statement to reflect common ideas across the responses. These represented all but the team members from the state education agency, who purposefully chose not to participate. We also drafted some initial ideas about primary and secondary drivers that the SLT might incorporate into their Driver Diagram, based on our own previous syntheses of research related to the broad aims, which focused on both the roles of curriculum and professional learning (Lynch et al., 2019; Gonzalez et al., 2022). We note this is a different approach from what has been used in prior efforts to construct causal analyses of systems using tools like a Fishbone Diagram (Ishikawa, 1968). However, it reflects the need for infusing evidence into decision making related to improvement, a key demand of contemporary educational policies (Haskins et al., 2009).

We next met with the leaders of the SLT to help them plan a meeting in which they could work on revising the initial language for the aim statement, to be followed by another meeting of the SLT to develop the Driver Diagram. We suggested presenting the initial aim statement as “sacrificial offering” to be worked on and revised by the group.

Again, time was a consideration in adopting this approach: presenting a preliminary Driver Diagram was taken primarily because time was limited and coming up with a statement “from scratch” was not feasible. A more desirable approach was to begin with a draft aim that reflected the individual thinking of SLT members that emerged from the survey. At the same time, the meeting with the SLT to consider and revise the aim statement unfolded in a way that was largely as intended and, to the state leaders at least, successful. On the one hand, state leaders observed that the team spent a lot of time wrestling with specific aim statement language, more so than they had expected initially. But they also concluded that while it was a little “tedious,” the time spent revising the aim statement was well-worth it, because it built the kind of commitment and sense of purpose that they hoped for in bringing the SLT back together. Their aim statement was in two parts, one focused on students and the other focused on teachers:


All students engage in discourse with peers, ask questions, explore related ideas, and use science and engineering practices to make sense of phenomena and solve problems relevant to their lives.

All teachers have capacity and are actively supporting student sensemaking with culturally- and locally-relevant three-dimensional learning opportunities supported by high-quality instructional materials.
 

The pair of aim statements reflects two equity frames. The first is that of expanding opportunity and access, as reflected in the language, “all students” and “all teachers.” Notably, the first aim statement reflects goals beyond access, calling for students to engage in meaningful participation in learning activities to make sense of phenomena, one of the “equity projects” emphasized in the ACESSE project. Another conception of equity reflected in the second aim statement relates to embracing heterogeneity, with the SLT articulating that teachers know how to engage in culturally relevant teaching.

To the leaders of the state team, settling on the two-part aim statement was “really key” for the SLT, both in focusing their attention and in energizing the group. As one state leader put it,


I was so impressed with the work that the synergy, the energy, the collaboration in that room was palpable. It really was something special, and I hadn’t felt that in a long, long time. It validated the whole process for me when we walked away with our aim statements. As this was the right place, the right time, and the right focus for what we need to do.
 

Once the team settled on an aim statement, the first authors presented a partially developed Driver Diagram for state leaders to use in their next SLT meeting and reviewed a plan for how to build out the Diagram. In the next meeting, the SLT elicited several primary and secondary drivers, but after we reviewed their work, we observed there were a mix of ideas for change strategies, with little distinction between primary and secondary drivers. Reflecting on the meeting, the state leaders had lots of questions: “What do we mean by primary driver? What do we mean by secondary driver? How do they interact together? How do we leverage them?” This uncovered a different kind of challenge that is common in improvement research, namely helping improvement teams learn the language and tools of improvement research (Russell et al., 2017).

In a meeting after generating the draft with the external partners, the authors helped the team sort through the initial draft and provided some additional guidance regarding Driver Diagrams. We clarified the concept of primary and secondary drivers, emphasizing the need to focus on primary drivers most proximal to impacting students and teachers and secondary drivers as (Lewin, 1943) processes, tools, and resources that can influence the primary drivers and (Eddy-Spicer and Penuel, 2022) that the SLT members could influence through enactment of change strategies. We also took their initial Driver Diagram and re-arranged some of the elements and combined others, so that they could see what we meant by the distinction between primary and secondary drivers, using the SLT members’ ideas as the foundation for the Diagram.

State leaders indicated that the subsequent SLT meeting was much more successful, with the team taking time to revise the Diagram to include links among aims, primary drivers, and secondary drivers. The team organized the drivers by actors, with primary driver actors being building level administrators, instructional leaders, and teachers. Secondary driver actors included roles represented in the SLT itself (i.e., state agencies, support agencies—including regional professional learning providers, and districts) (Figure 2).

[image: Figure 2]

FIGURE 2
 Draft Driver Diagram.


Notably, different equity frames show up only in some of the actors’ responsibilities. These include state agency representatives who are to “identify and cultivate external partnerships supportive of Principal, Coaches/Dept Head and Teacher PL, knowledge of cultural and local knowledge/assets” (heterogeneity frame) and district leaders who are to “develop or identify professional learning offerings accessible to all teachers” (opportunity and access frame). Additionally, equity-based responsibilities show up in the roles of local instructional leaders, such as science coaches, who are to “provide or arrange structured practice-based professional learning for/with science teachers anchored around culturally relevant and place-based high-quality instructional materials” and teachers who are to participate in professional learning that helps them support special education students and emergent multilingual learners (heterogeneity frame). At the same time, the fact that each actor does not have a specified role in promoting equity implies more elaboration of the Driver Diagram and Aim Statements are needed, particularly since a key assumption needed to guide equity-oriented work in STEM is that everyone has a role to play in the system to promote equity (National Academies of Sciences Engineering and Medicine, 2024).

The process of developing a Driver Diagram led to important, but also challenging questions for the state leaders to consider. As one leader put it,


What should the scope be, how far do we go? From sort of the classroom out to boards of education, State board, legislature? You know those types of bigger policy issues? You know, you're getting farther away from the classroom, but those things can still influence it. You know. What about external partners, those types of things, other organizations or private industry?
 

At the same time, it provoked several questions about the limitation of the SLT’s authority and capacity. One state leader asked, “What do we need to do to be able to bring people in that can impact the places that we cannot right now as a team?” and “How do we identify what is doable and possible?” These, they said, were “the biggest challenges for us” that the process of developing a Driver Diagram provoked. Partly, these questions were provoked by the necessity to specify actors with authority and influence over key drivers, and the recognition that many of them were not at the table. But it also provoked questions about resources that would be needed to ensure, for example, that all teachers in the entire state had opportunities to learn how to engage in culturally responsive teaching.

Thus, a significant finding from the work underscores the need to take into account both agency and capacity in defining the scope of an equity-oriented improvement effort at the state level. Past studies have highlighted the increasing responsibilities given to state-level actors for improvement of teaching and learning outcomes (Smarick and Squire, 2014). However, power and authority in a state for implementing equitable change is distributed (National Academies of Sciences Engineering and Medicine, 2024), and so a team approach is required, as is greater specification of responsibilities for action within the effort we studied.

Reflecting on the whole process, SLT leaders emphasized the key role that external partners from ACESSE played in supporting the improvement work. State leaders commented that they were familiar with the tools and resources we had developed but did not feel confident enough to facilitate the process with the team. They had brought in one of the SLT team university-based faculty members, someone familiar with the state’s reform efforts and improvement methods as a co-facilitator, to add to the capacity of the team in the room.

Another SLT member said that at the conclusion of the process, “The SLT came away with a shared sense of purpose, direction, pride in their accomplishments, and excitement for the next steps; which include expanding capacity and developing Change Ideas.” This reflection, along with reflections made by team members along the way about elements of the process, underscore the power of collective participation in the process of improvement in generating commitment to improvement.



5 Conclusion

Improvement efforts do not always focus on equity, and while equity is often part of visions for reform, during implementation, it often disappears as a central focus of organizing for systemic change efforts (Bell, 2019). In this improvement engagement between a research-practice partnership and members of a single state leadership team in science education, the process of developing an aim statement and Driver Diagram helped energize and refocus a team’s implementation efforts geared toward a vision for science teaching and learning that is focused on ensuring all students can engage in meaningful science learning that is culturally and locally relevant to them. It helped them identify key actors and resources needed to influence the infrastructures that inhibit all students from having opportunities to engage in meaningful science learning. This engagement shows a case of improvement research processes helping rejuvenate implementation efforts in a way that keeps equity at the center, within a state with a strong commitment to do so.
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