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Design for Learning, contributors from across the fields of the learning sciences and
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for such collaborative involvement. Drawing from a wide range of examples and
perspectives, this book explores how participatory design can contribute to the
development, implementation, and sustainability of learning innovations. Written
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FOREWORD

Christopher Hoadley said it well in Chapter 3 of this book (I summarize): Learning
scientists have been really good at being forward-thinking and pluralistic in their
understanding of learning and their use of learning theory, taking into account in
their research and design what we know about learning at many difterent levels
of abstraction, from neurophysiological to cognitive and social and through to
cultural. We pride ourselves in bringing a variety of theoretical perspectives to
each of our projects. However, we’ve taken a far more “traditionalist” approach to
engaging in design itself. When we design curriculum and technology, we hold
the power on our design teams. Experience designers help us make it engaging,
and teachers and students help us debug our designs and explain what’s not work-
ing. But, in general, experienced designers, teachers, students, and other stake-
holders are not equal members of our teams. How could they be? We’re the ones
who know learning, and we’re aiming to foster learning. So we design for our
stakeholders and not usually with them.

There’s good reason for that. Our community of designers has taken more risks
than any other community of designers of educational materials; we’re designing
the future, not merely the next curriculum or curriculum units or technologies
that will be used in the educational environments (schools) of today. And we’ve
been engaged in arguing that theory-driven iterative design is a first-class research
activity, along with investigative methods. How can we make the case that the-
ory-driven iterative design is a first-class research activity if our teams include as
equal members partners who know little or know only narrowly about learning
theory? As well, we are usually designing for the far future; we are trying to lay the
groundwork for what will be common 10, 15,20 years from now. Our knowledge
of learning can help us imagine that future better than others can; how can others
who don’t have our kind of imagination help us with that? [ am part of that “we”;
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in fact, the description fits me and my approach really well. And I've been very
successful, thank you, at working this way.

But the truth is, it isn’t actually working as well as we want it to. First of all,
learning scientists are beginning to have some humility about the lack of influ-
ence our designs have had on our educational system and are recognizing the
need to work more closely with local stakeholders to bring change. Second, one
size doesn’t fit all, and a really big intellectual challenge we face in designing edu-
cational materials is designing them in ways that allow for adaptation. Learners in
different communities have had different experiences and therefore bring differ-
ent prior knowledge to bear. And the places where learners live often offer oppor-
tunities for making the educational experience more engaging and connected to
their lives. Poor kids in the Midwest, for example, may never have experienced
the ocean; using differences in the temperature between sand and water doesn’t
work for those kids in thinking about heat transfer. And why would kids who live
near the Delaware Water Gap in Pennsylvania or New Jersey want to address an
ecology challenge that focuses on the Rouge River in the Midwest? And what
about those kids in farm communities who have experienced farm ecosystems
and the effects of changing weather up close? Or the kids in fishing communities
who are experiencing different types of ecosystems and different effects of chang-
ing weather up close? Should they learn about ecosystems in the context of an
ecosystem they are already familiar with, or some other one? If the one they are
in, how can place be taken advantage of? And, if some other one, how should the
connections be made to what the kids are already familiar with?

Making the educational materials we design adaptable requires two things, I
think: (1) setting up the kinds of infrastructure that support productive adapta-
tion, and (2) learning to design our curriculum materials and technologies so that
they are adaptable. I don’t think we can do either without learning better how to
include our stakeholders as real partners in our deliberations. The first is happen-
ing. Design-based implementation and networked-improvement communities
are two approaches to adapting mostly designed approaches for local situations, in
the process supporting practitioners (teachers) in understanding important theory
that underlies those approaches and developing capabilities necessary for their
implementation. This is not easy, and the designers of these approaches have taken
lessons from participatory design but are not practitioners of the approach; I am
hoping that the chapters in this book might introduce some ideas that will ease
the load.

Designing so that curriculum units and use of technology are adaptable to
place is, I think, much harder, and I'm happy to report that this book provides
ideas about how to do that. A lesson that can be learned from work in design-
based implementation teams and networked-improvement communities, and
from Polman et al’s work reported in Chapter 6, for example, is that getting to
the point where participants can participate as equals doesn’t happen quickly.
Multi-stakeholder teams, like interdisciplinary ones, develop understanding of
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what others bring, understanding of the joint endeavor, and ways of interacting
productively only over long periods of time—time counted in years.

Interestingly, both the learning scientists’ chapters and those of participa-
tory designers shed light on how to manage evolving partnerships. Participatory
designers reflect on what that development looks like, and the challenges and
opportunities for fostering joint understanding that arise as understanding
emerges among members of a team. For example, Light and Boys (Chapter 12)
focus on what collaboration requires and involves when it is happening across
and between participants from different disciplinary contexts who are designing
toward complex ends, while Sanders’s (Chapter 16) autobiographical chapter lays
out many of things she’s learned, from her long career as a participatory design
practitioner, about making teams work.

Learning scientists, on the other hand, reflect on the particular challenges of
managing design teams that include experts on learning processes (learning sci-
entists) and the stakeholders they are designing for. Uchidiuno et al. (Chapter 5),
Wilkerson (Chapter 10), and Louw et al. (Chapter 8), for example, discuss the
work of getting to joint understanding and the roles different participants might
play. Uchidiuno et al. discuss how to get to empathy so that joint designing can
happen; really hard, but they have ideas about how to do it. Wilkerson focuses
on the added complexity of introducing new uses of technology that carry with
them the need for teachers to learn new skills and buy into new pedagogies and
social configurations. She, too, sheds light on how to include teachers in the plan-
ning such that they feel they are part of the decision-making. Louw et al. discuss
the level of detail that might go into top-down designs so that local practitioners,
leaders, and learners can adapt them to local needs and the roles representative
stakeholders can play on those design teams. None of these authors buys in to
the radical democratic ideal of participatory design, but they do inform, I think,
about ways of managing inclusion, especially when progress is a priority. It’s hard
to imagine how the radically democratic ideal of participatory design can support
large scale-up; these authors discuss the resources to make available to local groups
so they can participate in enacting small-scale adaptations and ways of interact-
ing that minimize the power dynamic between participants with different goals,
experiences, and expertise.

In a delightful Chapter 17, a participatory design practitioner (Frauenberger),
a learning scientist who has done extensive design of learning technologies
(Quintana), and just-plain designer of learning technologies (Rogers, who
describes herself this way) discuss what they’ve learned about what works
when, and where the synergies between these approaches are. Nicest about
that chapter, I think, is that it provides a model of how learning scientists and
participatory design practitioners might interact in the future to enhance both
endeavors.

In the last chapter, the book’s editors express some sorrow that rather than
gathering together best practices where the two fields meet, the chapters identify
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many new challenges that arise when bringing learning into participatory design
and when using a participatory design approach to designing learning technol-
ogies and curriculum. 'm not surprised, and I don’t think there is anything to
apologize for. The book sets the stage for continuing the discussion, and difficult
discussions are something academics like a lot. I gather from the book that par-
ticipatory design practitioners enjoy such discussions just as much. I look forward
to the continued discussion.

Janet L. Kolodner

Chief Learning Scientist at the Concord Consortium

and Regents’ Professor Emerita in Computing

and Cognitive Science at the Georgia Institute of Technology
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1

PARTICIPATORY DESIGN
FOR LEARNING

Betsy DiSalvo, Jason Yip, Elizabeth Bonsignore,
and Carl DiSalvo

The goal of the learning sciences is to not only understand the phenomena of
learning, but also to impact educational practices and enable more effective learn-
ing. To meet these goals, learning scientists use iterative and participatory design
methods as they design curriculum approaches, learning technologies, and tech-
nology-rich learning environments. Participatory design (PD) is a field of research
and design that examines how stakeholders are able to participate with designers
on the development of tools, artifacts, and activities that are important to the user
group. Design-based research methods allow them to, in parallel, iterate toward
better designs and add to foundational understanding of learning processes and
how to support learning. Taking a learner-centered approach to design focuses
them on the diverse and changing needs of learners (as opposed to sophisticated
users) who may be working toward learning disciplinary content and practices
at the same time they are getting used to using new software tools. Taking a
community-based design approach helps them make sure they are addressing the
needs of learners in ways that learners can identify with, that teachers or facilita-
tors find useful, and that are consistent with the culture of the community. Using
a combination of these methods, learning sciences researchers design curriculum
and activities, technologies, policies, teacher professional development experi-
ences, and other artifacts and systems in support of learning. They and their teams
conceive new designs, develop them, put them to work in the world, test them,
refine them, and iterate. The best products tend to come from teams that include
not only researchers but also students, teachers, parents, community members, and
other stakeholders.

Until now, however, the learning sciences community has not focused on
design of artifacts for supporting learning as a formal practice, discipline, and
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field of research. Nowhere is this oversight more evident than with regard to
engaging stakeholders actively in the design process. While some research teams
have included learners, their families and communities, teachers, and administra-
tors in the design of new learning environments and technologies, to date, there
has been little discussion about how to include direct input from these multiple
participant stakeholders while designing.

We aim, in this volume, to articulate a design practice that is inclusive of those
who will use the designed artifacts we are creating and, with that, to begin the
process of developing guidelines for such practice. The authors of chapters in this
book have been informed by the practice that the Human-Centered Computing
community calls participatory design, or “PD.” In PD, users and other stakehold-
ers in the life of artifacts that are being designed participate directly in design
processes. Our goal is to develop and draw attention to design practices that are
relevant to participatory design of learning environments and learning technol-
ogies and that directly involve learners, teachers, and other community members
in all the different steps of designing. Such designing, if done well, with insure
that decisions about how to foster learning rely not only on expertise in how
people learn, but also on the context in which the designs will be used and the
people who will use them. PD at its best offers a way of gathering together and
engaging a pluralistic community to collectively imagine and create designs for
new technologies, environments, and types of experiences. Practitioners of PD
focus, like learning scientists do, on designs for contexts of use. Learner-centered
and design-based approaches in the learning sciences are, like PD, founded on the
principle that target populations are best served when designs address the needs
of community members. PD focuses on giving such stakeholders a high degree of
agency throughout the design process, emphasizing the cultivation of knowledge
communities in which content and expertise are co-created by experts and other
participants working in concert. In particular, PD offers methods and practices
for discovering, navigating, and co-creating goals in direct partnership with par-
ticipants, while simultaneously revealing the constraints and opportunities that
these participants face in complex contexts. But despite what would seem to be
a productive fit between the learning sciences and PD, there is little discussion
of how to adapt PD into design of learning technologies and environments. Our
claim is that PD is a mostly untapped resource that, if used well, can advance the
development, implementation, and sustainability of learning innovations.

We claim, conversely, that systematic use of PD practices and outcomes as we
design learning technologies and environments will enrich understanding of how
people learn in ways that will ultimately contribute to improved PD practices and
outcomes. Learning is increasingly important to designers of user experiences and
technology that supports learners’ interactions and experiences with knowledge,
information, and data. Learning is both an implicit and explicit desired outcome
of many designed systems and experiences. But within user design practice and
research, there is limited engagement with theories of learning. As a result, claims
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about learning and the role of design are often weak, such as what learning
theories can inform how successful PD is and if PD can also inform the develop-
ment of learning theories. This does not need to be so. We believe it is possible to
bring together PD and the learning sciences to create a vibrant and robust space
of inquiry. We expect this book to help create that space and provide the intellec-
tual infrastructure for its growth.

As a first step in crafting a foundation to increase the interaction between PD
and learning sciences, our book benefits from a diverse group of contributors
across the fields of the learning sciences and design. We have divided our chapters
into five sections. The first and last sections serve as bookends to our core collec-
tion: Section I provides an introduction to PD and its history with the learning
sciences, and Section V offers closing reflections and a call to action for moving
forward. The sections in between provide a wide range of working examples and
perspectives that cover design practices, audiences, and challenges that designers,
education practitioners, and researchers alike will be able to apply in their work.

The first section of papers, beyond this introduction, includes the inspiring
reflections of Pelle Ehn (Chapter 2), one of the founders of the participatory design
movement in Scandinavia, on the history of participatory design and its shared
foundations and commitments with the learning sciences. Christopher Hoadley
continues this historical reflection in Chapter 3, describing and analyzing the
long-standing interplay between the fields of design and learning. Chapter 4 is the
transcript of a conversation mediated by Jason Yip, between Christopher Hoadley,
an expert in the history of design in the learning sciences, and Carl DiSalvo, an
expert in the field of design. This conversation provides a unique opportunity to
see the ways that the field of learning sciences and design approach participatory
design and where some of the fundamental differences and similarities lie.

The second section of the book brings together diverse perspectives on the
types of participants that can be included in participatory design and ways of
working with them. This includes Chapter 5, by Judith Uchidiuno et al., that
speaks to the unique ways that families can contribute to participatory design as a
research method to better understand how learning happens between generations
in a family. In contrast, Chapter 6, by Joseph Polman et al., demonstrates how
the unique power dynamic between learning researchers and teachers produces
a very different type of participatory design that takes place over semesters and
even years. In Chapter 7, Helene Gelderblom looks at students as participants
in designing their own course and how that relationship can shape the learning
experience. These three chapters taken together offer an opportunity to reflect
on the diversity of methods and approaches to integrating participation in design
and how they are interdependent upon the relationships between designers and
participants, and among participants.

The chapters in third section of the book are case studies on specific projects
or practices of participatory design. Chapter 8, by Marti Louw, Nina Barbuto,
and Kevin Crowley, provides a case study of collaboration between researchers
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trained in design and the learning sciences and their interdisciplinary approach to
designing learning pathways with families. Chapter 9 is a case study by Juan Pablo
Hourcade on the unique challenges in designing with children in the autism
spectrum. Chapter 10, by Michelle Hoda Wilkerson, is the post analysis that
reflects on the participation of after-school professionals in the development of
digital tools. In Chapter 11, Lisa Maurer and Elizabeth Bonsignore reflect on the
development of Pearson Kids CoLab and how participatory design principles
placed the learner as the central player in the education industry’s product design
process.

The fourth section of the book looks at emerging perspectives on participatory
design. Ann Light and Jos Boys (Chapter 12), who are designers and researchers
of design practices, present a number of cutting-edge approaches to participatory
design and reflect on the learning outcomes and applications for learning that
can be gleaned from them. In Chapter 13, Betsy DiSalvo and Kayla DesPortes
explore how applying participatory design approaches, in the form of forma-
tive and meta-design, can help to shape learning that is driven by the values of
the learners. Chapter 14 is a conversation facilitated by Elizabeth Bonsignore
between a human—computer interaction researcher, Allison Druin, and a prac-
ticing designer and design educator, Jon Kolko. This conversation reflects many
of the differences between the goals of academic researchers and those of design
professionals in their respective use of participatory design. Brenna McNally and
Mona Leigh Guha in Chapter 15 share perspectives on creating and sustaining
co-design teams the allow participants to develop expertise.

In the concluding section of the book, Elizabeth B.-N. Sanders (Chapter 16)
provides and autobiographical account of participatory design in her work as a
design educator and insights into frameworks for radical ways to move forward
with participatory design and the efforts to design for conviviality. Chapter 17 is
our final conversation. This conversation, facilitated by Elizabeth Bonsignore, high-
lights three researchers (Christopher Frauenberger, Chris Quintana, and Yvonne
Rogers) and provides a personal narrative of how they each came to use PD and
its relationship to learning, which highlight conflicts between PD and the learning
sciences and what needs to be addressed to move forward. Finally, Chapter 18 is
the editors’ critical reflection on design for learning and educational environments
and their call to action for learning scientists and design researchers alike to seize
opportunities for increased cross-pollination and coordinated, interdisciplinary col-
laboration between their complementary—but currently parallel—research tracks.

For some readers, this will be the first time they have considered their work
in learning with a PD lens; for others, PD practices and methods came first, and
learning sciences’ expertise adds a new dimension to the negotiation of goals and
design outcomes among participants. Taken together, our compendium offers a
resource that will support researchers who aim to incorporate PD principles into
their learning frameworks, as well as PD practitioners who aspire to incorporate
learning constructs and theories into their designs.
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