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Chapter 21
Co-design as Infrastructuring 
with Attention to Power: Building 
Collective Capacity for Equitable Teaching 
and Learning Through Design-Based 
Implementation Research

William R. Penuel

The chapters in this volume explore different ways that co-design of curriculum can 
make learning more relevant to teachers and students, support teacher learning, and 
promote the sustainability of particular innovations. Many of the chapters conclude 
that in fact, there is great potential for co-design to support each of these aims. 
Co-design, for example, can promote teacher ownership over the curriculum, 
including when reform goals that guide development are set by policy makers who 
are far from the classroom (Westbroek, de Vries, Walraven, Handelzalts, & 
McKenney, this volume). Co-design can facilitate “curriculum renewal” among in-
service teachers—that is, a transformation in teachers’ goals for students and peda-
gogical approaches. For pre-service teachers, co-design can support integration of 
technology into teaching (Agyei & Kafyulilo, this volume; Alayyar & Fisser, this 
volume). Further, teachers can continue to learn from the implementation process 
(Huizinga, Nieveen, & Handelzalts, this volume). Finally, there is some evidence 
presented in this volume that co-design facilitates sustainability by creating pro-
cesses for ongoing curriculum renewal.

But the chapters in this volume also explore limitations or boundary conditions 
under which co-design can produce these positive outcomes. For one, the organiza-
tional conditions matter. Teachers need time not just to develop curriculum, but also 
to learn the skills of curriculum design and to implement and evaluate it using a 
cycle of iterative testing and revision (Albashiry, this volume; Handelzalts, Nieveen, 
& Van den Akker, this volume). And since most curriculum design projects require 
coordination among actors at different levels of systems and within organization, 
systems of formal and informal communication to ensure coherence are needed 
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(Handelzalts, et al., this volume). A well-facilitated design process helps teachers 
keep from floundering and take into considerations related to how particular cur-
riculum structures and pedagogies can best support student learning (Handelzalts 
et al., this volume). Further, careful attention to cultural and political dimensions of 
design processes and implementation—related to national, regional, and school-
level processes—is required for co-design to succeed (Agyei & Kafyulilo, this vol-
ume; Gervedink Nijhuis, this volume).

These conditions are difficult to create for all design teams, and even when they 
are in place, implementation of co-designed materials still varies (Huizinga, 
Nieveen, & Handelzaltz, this volume). And in a number of instances cited in the 
chapters, co-design resulted more in a reproduction of existing pedagogies, rather 
than their transformation. These challenges raise the important question, Is there 
any way to make co-design more reliable as a strategy for promoting transforma-
tional change in educational systems?

I argue in this chapter that we can make co-design more reliable, but that it 
requires a shift in how we think about the purposes of co-design and also its rela-
tionship to the organizational contexts in which co-design takes place. To summa-
rize this argument briefly, co-design must be embedded within long-term 
research-practice partnerships in which external partners (e.g., researchers) and 
teachers in joint work to evaluate and iterate upon both the processes and products 
of design. Second, design must focus on the goal of promoting collective capacity 
and be motivated by a concern for democratizing the process of innovation and 
professional renewal. Third, to accomplish this goal, design must focus both on cur-
riculum and on redesigning the infrastructures that support the effective implemen-
tation of curricula. I illustrate what this approach looks like by drawing on the 
experiences of a research-practice partnership in Colorado (USA).

�The Importance of Research-Practice Partnerships 
for Implementing and Sustaining Change in Educational 
Systems

A typical cooperative engagement between an educational organization and a team 
of researchers is short-term, and the goals are largely defined by the educational 
organization, the researchers, or some external policy that both partners are imple-
menting. Many of the projects described in the volume—especially those involving 
international cooperation—focused on supporting the goals of educational organi-
zations. By contrast, in the United States, research and development projects involv-
ing co-design have often been driven by researchers’ goals (e.g., Penuel, Roschelle, 
& Shechtman, 2007). Many of the examples from the Netherlands in this volume 
represented occasions where co-design served the goals of policymakers, or where 
as Westbroek and colleagues put it, co-design was a bottom-up strategy for a top-
down innovation. When the initiative or grant ends, the cooperation often ends, and 
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it is difficult to sustain innovations that have been developed and tested without the 
ongoing support and involvement of external partners (Fishman, Penuel, Hegedus, 
& Roschelle, 2011).

In a research-practice partnership, goals for research and development are col-
laboratively defined, and the commitment to working together is both long-term and 
open-ended. Research-practice partnerships are intentionally organized collabora-
tions focused on investigating problems of practice and solutions for improving 
outcomes in educational systems (Coburn & Penuel, 2016). The phrase “intention-
ally organized” here connotes some formal arrangement and routine ways of inter-
acting with one another—such as through co-design of curriculum materials—that 
help partners arrive at deeper, shared understanding of problems and to design, test, 
and iterate on solutions to those problems. And while the focus is always on improv-
ing practice, partnerships can and do develop knowledge and tools that are useful 
for other researchers and partnerships (Henrick, Cobb, Penuel, Jackson, & Clark, 
2017). Further, the understanding of the problems to be addressed is a negotiated 
understanding—one that reflects the concerns and goals of different stakeholders in 
the partnership (Penuel, Coburn, & Gallagher, 2013).

It is partners’ commitment to following the “contours of a problem” (Donovan, 
2013) wherever the research and development process may lead that makes them 
particularly valuable for improving the reliability of outcomes of co-design. 
Research-practice partnerships do not just develop and test innovations; they docu-
ment and take action to reduce barriers to implementation that make innovations less 
successful (Penuel & Gallagher, 2017). Research evidence is always formative—
even when findings are ultimately published in academic journals. And partnerships 
develop new lines of work continuously that arise from problems of implementation, 
as well as those that arise from emerging priorities, concerns, and interests of the 
partnership. When successful, partnerships add value to both the research and prac-
tice organizations, and they lead not just to renewal of educational resources like 
curriculum, but to professional renewal—that is, to the sense among participants 
that they are doing meaningful work that energizes them (Frumin, 2018).

�Reframing the Aims of Co-design

Educational organizations such as schools and districts, as well as educational eco-
systems comprised of formal and informal organizations in a community, are first 
and foremost concerned with improving outcomes for learners. While leaders in 
these organizations recognize the central importance of curriculum materials, inter-
ventions, and practices in helping accomplish these outcomes, they view these as 
tools or means to accomplishing these larger objectives. Moreover, any given prac-
tice or curriculum will be one among many that organizations deploy to improve 
outcomes. As such, a key task of leaders is to support coordination among strate-
gies, so that they yield coherent guidance to educators about what and how to teach 
(Forman, Stosich, & Bocala, 2017; Jackson & Cobb, 2013; Linn, Kali, Davis, & 
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Horwitz, 2008). Without such coordination, educators are left to make sense of con-
flicting guidance on their own, often leading to unintended interpretations of policy 
(Coburn, 2001), disappointing and inequitable student outcomes (Newmann, Smith, 
Allensworth, & Bryk, 2001), and teacher burnout (Bryk, Gomez, Grunow, & 
LeMahieu, 2015).

In a partnership—where concerns related to practice are centered—the focus on 
outcomes necessitates a shift in how we think about the goals of co-design. It is not 
sufficient to ask how to sustain a particular innovation, and nor is it adequate to 
think about how co-design can support many individual teachers’ learning. Rather, 
we have to consider how the process and products of co-design build capacity in the 
partnership for bringing about educational change (Penuel, 2017). This is a shift 
away from viewing curriculum as a cause of student learning or support for indi-
vidual teacher change, as is typical within education research. Further, it invites us 
to ask questions about what capacities are needed and how co-design fits within a 
broad range of strategies for building capacity. Finally, in framing the target of 
capacity-building as the partnership itself—rather than the educational organiza-
tion—we position ourselves as researchers not in a position of knowing what is best 
for teachers and education leaders, but as co-learners who must grow with and 
alongside our partners.

For many partnerships—including our own—equity is a central concern, and 
foregrounding equity necessitates a further refinement of the goals of co-design. 
Where some scholars foreground the value of co-design in promoting the usability 
and sustainability of particular innovations (e.g., Blumenfeld, Fishman, Krajcik, 
Marx, & Soloway, 2000), we foreground the goal of democratizing innovation, that 
is, to expand authority in design to a multiplicity of voices in the struggle to define 
the aims and means of education (Björgvinsson, Ehn, & Hillgren, 2010). In the 
context of our research practice-partnership, the goal of democratizing innovation 
means that we are continuously seeking to expand opportunities to participate in 
shaping the goals and strategies of reform to include a wide range of stakeholders 
who are not typically at the table during the design process, such as parents, stu-
dents, and family members. We also mean foregrounding the concerns of these 
stakeholders in the products we create and taking into consideration how the design 
process must be structured to include and heed their voices (Penuel, 2014). 
Co-design, in such situations, inevitably entails some repair of inequitable social 
relations, not just the building of a new curriculum or application (Booker & 
Goldman, 2016; Ishimaru & Takahashi, 2017).

This latter goal of democratizing innovation puts us squarely within the tradi-
tions of participatory design that are well-developed in Scandinavia (Björgvinsson, 
Ehn, & Hillgren, 2012a, 2012b) and are emerging within the learning sciences com-
munity (Bang & Vossoughi, 2016; DiSalvo, Yip, Bonsignore, & DiSalvo, 2017). 
This is important, because it gives us a language for describing what we are doing 
when we co-design (e.g., Hillgren, Seravalli, & Emilson, 2011) and a set of values 
that link us to commitments to social and economic democracy (Ehn, 1992). It also 
makes demands of us to attend carefully to questions of “Who designs?” and to how 
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power and privilege can undermine efforts to transform inequity through co-design 
(Esmonde & Booker, 2017; Mendoza, Kirshner, & Gutiérrez, 2018).

�Co-design as Infrastructuring with Attention to Power

One of the terms from participatory design we find useful in our partnership to char-
acterize the work we do is infrastructuring. The term’s origins trace partly back to 
the insights of Leigh Star (2010) related to why some workplace technologies are 
not reliably taken up, even if users find them in principle both useful and usable: 
users do “not know how to make a reliable working infrastructure out of it” (p. 610, 
emphasis added). By that Leigh meant that users could not integrate it into their 
work in such a way that it met their goals while also becoming invisible to them as 
a distinct tool, like most good infrastructure is. To say that a goal of co-design is to 
infrastructure is to assert that a goal must be to create innovations that fit seamlessly 
within their work context and support users in making a reliable working infrastruc-
ture of those innovations. “Fitting seamlessly” in an educational context rife with 
inequities of resources and opportunities to learn doesn’t mean “works under rou-
tine conditions of schools”, however, as is the goal of researchers seeking to dem-
onstrate educational effectiveness of particular innovations (cf., Institute of 
Education Sciences & National Science Foundation, 2013). Rather, infrastructuring 
efforts demand that we also re-design educational infrastructures that influence 
implementation to be more equitable (Penuel, 2015). When we “design across lev-
els” in this way, we are engaged in a special kind of design research my colleagues 
and I call Design-Based Implementation Research (DBIR; Fishman, Penuel, Allen, 
Cheng, & Sabelli, 2013), so named because we are concerned with developing 
knowledge, tools, and practices related to equitable implementation of innovations 
and the capacity of partnerships to improve outcomes through inclusive research 
and development processes.

What are some of the elements and processes that make up educational infra-
structures that we target in DBIR projects? Some elements identified in policy 
research include:

•	 Standards for student learning,
•	 Curricular materials,
•	 Student assessments,
•	 Teacher professional development,
•	 Instructional techniques and routines (e.g., for promoting productive talk in 

classrooms),
•	 Building and district level policies (e.g., regarding posting of standards, submis-

sion of lesson plans that follow a particular format),
•	 School schedules that allocate instructional time for different subjects,
•	 Roles and positions focused on instructional support (e.g., coaches),
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•	 Organizational routines, such as grade level meetings, where instruction is a 
focus, and

•	 Personnel evaluation systems, including the forms of evidence that contribute to 
assessment of a teacher’s performance (Cohen, Peurach, Glazer, Gates, & 
Goldin, 2013; Hopkins & Spillane, 2015; Peurach & Neumerski, 2015; Smith & 
O'Day, 1991; Spillane, Parise, & Sherer, 2011; Woulfin, 2015).

Some of the processes that bring these different components into being and into 
relation to one another are leaders’ “sensegiving” (Gioia & Chittipeddi, 1991) activ-
ities meant to help teachers navigate the multitude of conflicting messages that 
teachers face every day about what and how to teach (Coburn & Woulfin, 2012), 
routines such as grade-level and department meetings (Coburn, 2001; Spillane 
et al., 2011), professional development activities intended to help teachers make a 
working infrastructure of district-led or external initiatives (Johnson, Severance, 
Penuel, & Leary, 2016). Schools and districts sometimes even convene groups and 
re-organize systems that are focused specifically on increasing the coherence of the 
existing infrastructure (Elmore & Burney, 1997; Kirp, 2013).

All of these activities take place within hierarchical and interlocking systems, 
which have been described as “heterarchies” (Stephenson, 2009) because the net-
works that connect people and policies often span different levels. The policies and 
programs that make up a system reflect the past efforts of those with power to set 
direction for school districts, and rather than being replaced, infrastructures—like 
the decisions that led to their development in the first place—tend to accrete (Power, 
2015). Infrastructure reifies categories—of goals (e.g., “standards”), of strategies 
(e.g., “evidence-based practice”), and of persons (e.g., “students with disabili-
ties”)—in ways that structure social relations and that produce “residuals,” that is, 
situations and even people who do not fit into the categories and that require orga-
nizational actors to confront (Bowker & Star, 1999). Attending to power in infra-
structuring requires a kind of analytic act of “inversion” to make visible 
infrastructures and reconstruct the history of their development, to name who ben-
efited and who suffered from the use of particular categories, and to make transpar-
ent and more democratic processes for re-design of infrastructure (Bowker & Star).

�Infrastructuring in the Inquiry Hub Research-Practice 
Partnership

Below, I briefly describe two examples of how co-design has supported the goals of 
capacity building and democratizing innovation in the Inquiry Hub, an ongoing, 
11-year old research-practice partnership between the University of Colorado 
Boulder and Denver Public Schools. The two activities involve more than just the 
university and district as partners. They also involve other universities and nonprofit 
research centers, as well as community organizations. I have chosen these exam-
ples, because the initial line of work that spawned these infrastructuring efforts was 
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a curriculum co-design effort focused on developing and testing a year-long biology 
curriculum. Like some of the initiatives described here, co-design started out as a 
bottom-up strategy to achieve externally defined goals for learning—that is, a new 
set of standards for science called the Next Generation Science Standards (NGSS; 
NGSS Lead States, 2013). Over the course of 4 years of design research, we devel-
oped both materials and a set of routines for the co-design of problem- and project-
based units that are connected to students’ interests. Details about the curriculum 
units and the collaborative design process used to develop and test them are pre-
sented elsewhere (Penuel et al., 2018; Severance, Penuel, Sumner, & Leary, 2016). 
Here, I focus on other co-design efforts that emerged as necessary to support the 
implementation of the units.

�Co-design of Assessments of Student Learning

From the very first iteration of our first unit on ecosystems, teachers raised concerns 
that the units we had designed together had too few opportunities for assessing stu-
dent learning. At first, I was puzzled by this concern, because the units included 
many opportunities for students to express their thinking in small group and whole 
group discussion, as well as in writing. A final project plan for choosing a tree to 
plant in each participating classroom’s schoolyard required students to show what 
they had learned about ecosystem dynamics. What more, we wondered, might 
teachers need?

As the co-design team comprised of teachers, researchers, and district leaders 
dug deeper, we discovered a number of issues related to assessment that we would 
need to address—both of students and of the teachers themselves. For example, the 
district had end-of-unit tests that were not well aligned to the new unit that teachers 
were required both to administer and score. In addition, early in our design process, 
the district initiated a new set of procedures and tools for teachers to use to docu-
ment student growth in their classrooms, as part of their own evaluation, known in 
Denver elsewhere as Student Learning Objectives (Crouse, Gitomer, & Joyce, 
2016). What’s more, teachers reported to us their principals each had different 
requirements for grades and grading; at least one was required to have assignments 
and grades posted to a learning management system that restricted the kinds of 
questions that teachers could ask to multiple-choice formats.

While it would be impossible for our small co-design team to tackle all of these 
challenges at once, we began a series of what participatory designers call “patch-
work efforts” (Emilson, Hillgren, & Seravalli, 2014) to support implementation. 
The unifying goal of these efforts was to a coherent guidance infrastructure for 
teachers, so that they could feel free to test out new curriculum that did not yet fit 
neatly within the layered infrastructure that already existed for them.

Though initially—to fit within the time constraints of district processes—mem-
bers of the research team undertook these efforts ourselves, we realized we needed 
to create small co-design teams focused on building tools that could become part of 
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the district’s instructional guidance infrastructure. A particularly successful effort 
related to assessment was the development of a rubric that teachers could use to 
analyze student work products from the curriculum that they could include as part 
of a portfolio of evidence that their students had met their Student Learning 
Objectives. The effort was successful, because it demonstrated how by implement-
ing a lesson and grading student work, teachers could produce evidence that would 
have legitimacy in the eyes of the district with respect to demonstrating their own 
effectiveness as teachers.

A longer-term effort has focused on building capacity district wide for the devel-
opment of so-called “three-dimensional assessments,” that is, assessments of stu-
dent learning that measure students’ integrated understanding of disciplinary core 
ideas, science and engineering practices, and crosscutting concepts. Such assess-
ments are difficult to develop and quite distinct from typical multiple-choice tests 
(National Research Council, 2014; Pellegrino, 2013). Here, our team has under-
taken a multi-pronged strategy, involving both direct writing of assessments that 
could be included on district tests and structured professional development for 
teacher teams that write these district tests. The long-term aim is to integrate multi-
component performance tasks into district tests that are written by teachers who 
have a deep understanding of how to develop such tasks. Though today many dis-
trict tests do include such tasks, the effort to transform district tests is an ongoing 
patchwork effort.

Both of these efforts illustrate co-design as strategies for democratizing innova-
tion and building collective capacity. Teachers were involved not just as co-designers 
of curriculum materials but as co-designers of components of district infrastructure 
related to assessment. In so doing, they gained a say in shaping the tools that super-
visors at the school and district levels would use to evaluate teaching effectiveness. 
Through participation in professional development followed by design of assess-
ments, they further contributed to the infrastructure, and the district gained a new 
capacity for writing assessment tasks that were better aligned to the new vision of 
science proficiency reflected in the Next Generation Science Standards.

�Co-designing with Youth to Develop more Inclusive Classroom 
Cultures

One of the most persistent asymmetries in classrooms is the authority of teachers 
relative to students (Apple, 1982; Buzzelli & Johnston, 2001; Oyler, 1995). Teachers 
have both the power to direct activity within the classroom and to establish what 
counts as knowledge that students must master (Gore, 1995). In science education, 
the second kind of authority is problematic for helping students develop an appre-
ciation for the uncertainty of scientific knowledge and its development (Aguiar, 
Mortimer, & Scott, 2010). Indeed, learning sciences research has underscored that 
productive disciplinary engagement requires students develop authority for 
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constructing, developing, and critiquing knowledge claims in the classroom (Engle, 
2012). Sharing authority among students and teachers for knowledge development 
can also further democratic ideals of dialogue and deliberation, through disciplinary 
learning (Michaels, O'Connor, & Resnick, 2008).

In the early years of research on our new curriculum materials, we discovered 
many different ways that power and authority relations in classrooms served not 
only as an obstacle to curriculum implementation but also to teachers taking time to 
learn about their students’ ideas, interests and experiences. We discovered this both 
through informal observations and through the use of a kind of “practical measure” 
(Yeager, Bryk, Muhich, Hausman, & Morales, 2013) that captured student experi-
ences in classrooms. This measure elicited students’ perceptions of the coherence 
and relevance of a given day’s lesson to them and to their communities. In studies 
of multiple classrooms where we used this measure, we found wide variation across 
classrooms in students’ perceptions of coherence and relevance (Penuel, Van Horne, 
Severance, Quigley, & Sumner, 2016). These were supported by observations in 
which we saw teachers engaged in a lot of “telling” students the science ideas within 
the curriculum, even though the curriculum afforded many different avenues to help 
students construct their own understandings through guided inquiry into natural 
phenomena.

As a co-design team comprised of select teachers, district leaders, and research-
ers, we decided that professional development in the curriculum was not sufficient 
to accomplish the shifts in authority needed or create classrooms where teachers 
attended closely to students’ ideas and questions. We added to our partnership addi-
tional team members from Northwestern University (Reiser, Novak, & McGill, 
2017) and the Next Generation Exemplar System (Reiser, Michaels, et al., 2017) 
and shifted our efforts in the past year to designing professional development for 
teachers that focused on building an inclusive classroom culture of “figuring out the 
science ideas together,” and we highlighted the kind of talk moves and formats 
(Michaels & O'Connor, 2011) that could promote student sensemaking and delib-
erative dialogue among students and teachers about science ideas.

We realized, too, that to change classrooms to be places where students’ ideas 
and questions had more of a say would require the direct involvement of students in 
our co-design efforts. Where we had not engaged students as co-designers in the 
past, we formed a new partnership with a community-based youth organization in 
Denver, Project Voyce, that works in partnership with schools to develop youth-led 
professional development related to creating respectful, inclusive classrooms. The 
work that a small co-design team comprised of students, teachers, researchers, and 
representatives from Project Voyce is now undertaking is the development of proto-
cols that teachers and students in classrooms can follow to ensure that students’ 
perceptions of the coherence and relevance of classroom activities cannot be pre-
dicted by their race, their gender, or their home language.

This particular infrastructuring effort represents our recent efforts to attend care-
fully to issues of power and authority between students and teachers. In this effort, 
we have kept the science context focal – mindful of the ways that scientific com-
munities share (not always equitably) authority for developing knowledge claims 
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and critiquing knowledge claims of others. And, we have extended our co-design 
practice so that students have more of a say in some of the classroom routines used 
with our curriculum—at least in those classrooms where teacher volunteers have 
begun to take up this work. As with the first infrastructuring effort described above, 
this effort is ongoing—as nearly every infrastructuring effort in a large system and 
within a research-practice partnership is—and does not reach every student in the 
district. We have a long way to go to accomplish our aims of democratizing innova-
tion and building capacity.

�Making Co-design More Reliable: A Principled Approach

From the outside—and certainly from a traditional linear model of research and 
development—our approach might seem reactive and unprincipled. But our partner-
ship is guided by a set of principles that we follow as practitioners of Design-Based 
Implementation Research (DBIR; Fishman et  al., 2013). These principles might 
also help the next generation of co-design projects become more reliable, in terms 
of their outcomes. Already, a number of the chapters illustrate these principles in 
action, even if not all together or in ways that are explicit within the chapters. I close 
with a description of the principles and an explanation of how infrastructuring 
efforts like our own can embody them.

Principle 1: Research is focused on addressing shared goals to address persistent 
problems of practice from multiple stakeholders’ points of view. The emphasis on 
shared goals here highlights the central importance of working in partnership—
not just with educators, but all those who have a stake in a focal problem. In the 
infrastructuring efforts described above, we describe co-design that includes 
researchers, district leaders, teachers, youth, and community-based organization. 
In DBIR, the focus is on persistent problems—like inequity of opportunity—
rather than on problems that a single administrator or policy maker might decide 
must be addressed tomorrow. Persistent problems hint at systemic inequities and 
the operation of power in ways that can focus and sharpen DBIR projects. As is 
richly illustrated in a number of chapters in this volume, this principle can be 
embodied by study of the problems and the contexts where work will take place.

Principle 2: Commitment to collaborative, iterative design. Co-design is an essen-
tial feature of DBIR projects, and it is framed as a commitment that can yield not 
only more usable designs but also helps to realize the goal of democratizing 
innovation. Though sometimes we fail in this commitment in our own work 
when we engage in patchwork efforts to support implementation, we are 
reminded always that when we want to develop capacity as a partnership in a 
particular area, we need to establish a co-design team. This volume is a testament 
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to the multitude of benefits that come from co-designing with teachers and non-
governmental organizations; even more is possible when we broaden who 
designs to encompass students and community members and parents (Bang, 
Medin, Washinawatok, & Chapman, 2010; Barajas-López & Ishimaru, in press).

Principle 3: Developing knowledge, tools, and practices related both to classroom 
learning and implementation. DBIR always has at least two layers of theory and 
is involved in design across levels or settings in educational settings. One layer 
of theory pertains to classroom (or out of school) learning, and this theory guides 
design for student or youth learning. Another layer guides our change efforts—it 
might be a theory of teacher learning such as guides many of the efforts described 
in this volume, or a theory of organizational change, as also guides some efforts 
presented here. In our own work, theories of productive disciplinary engagement 
support design of interventions to create inclusive classroom cultures, and theo-
ries related to the role that educational infrastructures play in informing teacher 
decision making guide precisely where we decide to spend time and effort. Our 
“reactivity” in addressing issues related to assessment, for example, is not so 
reactive as it is acting in ways that assume some regularities across educational 
infrastructure exist in how they influence teaching. Both the infrastructure and 
patterns of influence have become focal points of co-design; different ones will 
emerge as important if our partnership continues to evolve.

Principle 4: Building capacity for continuous change within a research-practice 
partnership. Capacity here is how we have described it in our efforts—as the 
collective capabilities of a group of co-designers to create, test, and refine designs 
using evidence from implementation. This principle emphasizes the continuous 
nature of these cycles, in ways that align with contemporary movements in edu-
cation related to improvement science (Bryk et  al., 2015). We emphasize this 
capacity as one of a partnership—rather than of a research or educational orga-
nization—because the commitment in partnerships is open-ended. Unlike the 
traditional research and development models where there is an expected “trans-
fer of ownership,” ownership is baked into the processes of partnership develop-
ment and routines of co-design. And while partners must still work to build 
ownership among those who have not been involved in the design process, this 
challenge is a shared challenge taken on by the partnership.

I believe the application of these principles can guide co-design in education in 
the future to new successes. The conditions identified for successful co-design in 
this book give us some important targets of focus, such as on building collective 
capabilities for design and on organizational change, in particular. We just need to 
ask ourselves what infrastructures exist in the contexts where we are working for 
developing capability and for supporting change and then begin to re-design them 
together.
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