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Abstract

This opening article for the special issue on the Future of Design Education
traces paradigmatic shifts in design, from the twentieth-century mass pro-
duction of artifacts to the twenty-first-century stewardship of evolving
product-service ecologies. These shifts argue for a systems approach appro-
priate to the complex problems brought on by the industrial and information
revolutions. Setting the stage for the following topical articles, the authors
describe connections among human activities and technologies that are
life-centered in their long-term impact on and by humankind. These changes
are not simply in the things designers make but in the “why" of design prac-
tice under a paradigm that no longer focuses on the production of tangible
goods. The article also addresses corresponding shifts in where designers now
take action (for example, influencing organizational purpose, governance,
infrastructure, and strategy, not just consumer-facing messages, objects, and
spaces) and the lengthening of time horizons for evaluating design effects

in natural, social, and technical systems. Ten principles for today's designers
offer guideposts for practice and inform a critique of the industrial-era tradi-
tions still present in much of contemporary design education.
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How Knowledge Advances in a Field

In 1962, historian Thomas Kuhn published The Structure of Scientific Rev-
olutions, a seminal treatise on how knowledge advances in a field. Kuhn’s
account of disciplinary models that no longer address current conditions is a
good fit with design today.

Kuhn defined normal science as established theories and facts that most
members of a field agree address the most acute problems of the time. It is
a consensus around a paradigm, around theories once sufficiently novel to
have pulled advocates away from competing models but now seen as the
basis of fact.! Kuhn cautioned that a paradigm need not explain everything
but that it suggests fundamental principles, rules, and standards that guide
ongoing practice and research in the field.? At the same time, said Kuhn, the
paradigm has to be open-ended enough to encompass a range of problems
or situations for practitioners to address.?

While there is usually debate and somewhat random exploration at the
emergence of a new paradigm, discourse tends to subside as practitioners
accept theories as the basis of fact. Kuhn argued that the model succeeds by
continually revealing a family resemblance among the challenges to which
it is applied.® Using the paradigm as a filter, practitioners eventually regard
some work as appropriate to the field and other work beyond its purview.
Problems that fall outside the paradigmatic frame are seen as concerns of
other disciplines or as too complex or ambiguous to have solutions. Kuhn
classified the remaining work as puzzle-solving, which adds diversity to an
inventory of successful applications under problems already assumed to
have solutions.®

Anomalies illustrate the inadequacies of the established paradigm to
account for some aspects of the problem type. Real discovery, said Kuhn,
occurs when a few practitioners become aware of mounting cases that fail to
meet the criteria of normal science and require new language, concepts, and
procedures.® In some instances, the field responds by relaxing the threshold
criteria of the existing paradigm to make anomalous problems appear to fit
normal science. However, a crisis occurs when anomalies demand increasing
attention, blur disciplinary boundaries and rules, or erode the application of
standards.” In this sense, knowledge does not advance through a cumulative
process of revisionary adjustments or simply by adding to the scope of an ex-
isting paradigm.® Instead, a new paradigm is necessary to account for anom-
alous circumstances. Kuhn described this paradigm shift as a revolution.

Design Is in the Middle of a Paradigm Shift

There is no shortfall of evidence that design is in the midst of a paradigm
shift and has been for some time (see Figure 1). The industrial economy that
emerged in the early decades of the twentieth century reorganized labor
and supply chains to meet the demands of mass production and consumer
optimism for the future.? A top-down management approach once viewed
business as a system of inputs (knowledge, capital, materials. labor, and
energy), transformational processes (design, manufacturing, and distribu-
tion), and outputs (goods and services) with the goal to optimize efficiency.
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Principles of organization. Table courtesy
of Hugh Dubberly. Originally appeared

in “Design in the Age of Biology: Shift-
ing from a Mechanical-Object Ethos to
an Organic-Systems Ethos,” Interactions
15, no. 5 (2008): 35-41, https://doi.
org/10.1145/1390085.1390092.

10 Richard Florida, “The World Is Spiky,"
Atlantic Monthly, October 2005, 48,
https://creativeclass.com/rfcgdb/articles/
other-2005-The%20World%20is%20
Spiky.pdf.

11 Klaus Schwab, “The Fourth Industrial
Revolution: What It Means, How to
Respond,” World Economic Forum,
January 14, 2016, https://www.weforum.
org/agenda/2016/01/the-fourth-industri-
al-revolution-what-it-means-and-how-
to-respond/.

Davis and Dubberly: Rethinking Design Education

Economic era
Paradigm author
Metaphor
Values

Control
Development

Designer as
Designer's role
Client as
Relationship

Stopping condition
Result

End-state

Tempo

Mechanical-object

Organic-systems

Industrial age
Newton
Clock-works
Seek simplicity

Top-down

From outside
Externally-assembled
Made

Author

Deciding

Owner

Request for proposal

Almost perfect
More deterministic
Completed
Editions

Information age
Darwin

Ecologies

Embrace complexity

Bottom-up
From inside
Self-organizing
Grown

Facilitator

Building agreement
Steward
Conversation

Good enough for now
Less predictable
Adapting or evolving
Continuous updating

Modern industry scaled production to address a scarcity of goods. Fueled
by the developing marketing and advertising practices, stylistic changes

encouraged continuous consumption through ensembles of visually and

functionally related products and messages. Resources seemed infinite,

and rapid technological development became synonymous with progress.
However, the growth of the consumer society had consequences as people
lost their connection to nature, imagined social status through the lens of

manufactured goods, and traded place-based identities for participation in
an industrial monoculture.

The experience economy of the late twentieth century emphasized life-
style and brand, rooted in media narratives that spread rapidly through ex-
panding digital technology. Under a Third Industrial Revolution — defined
by advances in computing power and new ways of generating, processing,
and sharing information—access to experience-driven systems and services
became more important than the tangible attributes of the devices that
delivered them. In other words, physical products became commodities with
value and differentiation added by software. Technological acceleration di-
vided the world into centers of innovation, places that serve centers of inno-
vation, and places that struggle to keep up with a technologically connected
world as a singular model of social and economic progress.’®

A Fourth Industrial Revolution—an ongoing Information Revolution—
now connects technologies and human activities in ways that blur the lines
among physical, digital, and biological spheres. We understand life in terms
of information encoding and decoding, flows, and feedback. The sheer
speed and variety of current breakthroughs are without precedent and
transform entire systems of production, management, and governance."
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This economy enables organizations and everyday people to create and dis-
tribute information, products, and services. Platforms extend the ability of
others to build value networks through rules-based tools and systems that
reduce investment in costly development expertise and time. Cross-functional
teams create and modify these systems through bottom-up processes in which
“good enough for now” (i.e., “minimum viable product”) is an iterative goal
state. Ongoing user feedback improves each new version. Teams release early-
and-often or even continuously in order to get diverse feedback as soon as
possible, rather than waiting months or years to perfect editions. This bottom-
up, iterative process largely replaces a waterfall sequence of management
approval phases.

At the same time, a century of ignoring the external consequences of mas-
sively-scaled human activity illustrates that systems-level problems cannot be
resolved simply by addressing a few leverage points in linear causal chains.
Neither is there a singular, once-and-done solution for remedying damage
to society and the natural world. Relationships among complex systems are
volatile, difficult to predict, and require vigilance, as every design response
can produce a myriad of effects.

As the context for design practice continues to change, so do the time hori-
zons as the basis for action. We live in the Anthropocene, when human activity
is the dominant influence on climate and the environment, raising unprec-
edented challenges. Design must be more than human-centered in its short-
term benefits for individuals but also life-centered in its long-term impact on
and by humankind. An article in Nature reported that human-made materials
now outweigh all biomass on Earth." In 2016, the World Economic Forum
positioned the challenges of this era as the most important the world has ever
faced.”™ The United Nations lists seventeen goals as a “blueprint to achieve a
better and more sustainable future for all people and the world by 2030,” a
universal call to action.™ Work today must change from thinking about short
causal chains to acknowledging organic, often circular, and cascading effects
in causal networks and over time. Moreover, design approaches must be
holistic; sustainable and ethical practices must apply across all organizational
activities.

Under this new paradigm, designers must better understand their roles as
stewards and the scope of concerns that benefit society and the planet, not
just the entities for which they work. College-level design programs must not
only prepare students for an era very different from the artifact-centered prac-
tices of the twentieth century but also for long-term careers that will coincide
with the expanding effects of the Information Revolution.

The Information Revolution

An information and service economy presented designers with situations that
no longer matched the artifact-centered problems of the industrial era. It
ushered in the rise of smart-connected product-service ecologies—systems of
systems. Once characterized by user transactions, organizations and commu-
nities now seek ongoing relationships by offering greater access to the people
and systems that run things. Companies convert products to services that are
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customizable, continuously updated, and extendable, eroding traditional
internal and external control.

Computers are built into everything. Physical and virtual sensors mon-
itor and gather oceans of information about people and the environment.
Smart products, on-demand cloud computing, and pattern-finding soft-
ware mediate people’s interactions with each other and their physical sur-
roundings. Edge computing— a local or on-premises cloud —reduces cost,
increases speed, ensures availability, and improves privacy and security. Ar-
tificial intelligence demonstrates the ability to produce generative solutions
once thought to be the sole provenance of humans. Digital twins predict
system failures and model trade-offs to lessen their impact. And platforms
create opportunities for others to add functionality and create value.

The role of computing is ubiquitous. A world that records every action
and every opinion also creates an explosion of data. The most valuable
companies build and mine vast data collections. Worldwide, governments
and non-profit organizations base decisions and advocacy on databases
that reveal patterns in digital information. Analyzing data is increasingly
important, and knowing the right questions to ask of all this information
is a critical design skill. It is easy to imagine new roles for data science in a
rapidly expanding design practice. However, an emphasis on measurement
also has political and ethical ramifications; how data are collected, who has
access, and the conclusions drawn are largely unresolved as technological
capability outpaces best practices and policy.

An always-on-always-connected world also demands that designers
know more about people and technology to maintain relevance, inform
the next generation of products and services, and improve the quality of
people’s experiences. Traditional design practices—mostly one-directional
in their relationships between providers and consumers—are expected to
lose jobs over the coming decade. On the other hand, employment projec-
tions show exponential growth in fields with active, dynamic engagement
with people: interaction design, software design, service design, and stra-
tegic work with organizations and communities. For designers, computers
remain a tool but are also a medium or channel through which the design
outputs reach and learn from the people who use them. In an age of big
data and artificial intelligence, designers must understand data structures,
how machines “think,” and the social and ethical implications embedded in
both. Moreover, in a knowledge-driven economy, the boundaries of respon-
sibility are not always clear or fixed. Competitors may also be collabora-
tors. Suppliers may also be customers. Employees may also be constituents
whose wishes matter."

The emergence of a knowledge-driven economy undermined the organi-
zation-as-machine metaphor of the industrial era. Organizations no longer
measure success by their physical assets and assembly-line efficiency, but
by the value created by all workers’ use of information and organizational
responsiveness to change. Computers fueled early transformation by as-
sisting management through mathematical modeling and tracking. As ser-
vices overtake conventional products, there are demands for new forms of
planning and management. This is an opportunity space for designers, but
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Figure 2

Successful products meet several needs while
simultaneously improving user experiences

+ business models + operations. Diagram
courtesy of Hugh Dubberly.

The classic DVF model can be traced to a first
century BC principle by the Roman architect
Vitruvius Pollio that all design should exhibit

the attributes of “firmness, utility, and beauty." It
is now translated as the intersection of what is
desirable, viable, and feasible, while simultane-
ously satisfying the requirements and constraints
of each. Today’s socially responsible designers
add “equitable”and "sustainable” to this tradi-
tional model.
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also for others. Fields interact and collaborate under a shift from sensing-and-
responding to existing conditions to predicting-and-acting on new possibilities.

The Service Economy

The design of services not only differs significantly from the design of arti-
facts but also varies in scale and scope. In cases like a restaurant, services are
co-constructed and confined to a physical place. In other examples, like post
offices, services span space and time. Another model organizes products and
services into ecologies that depend on networked hardware and data systems.
The production of a physical object can be managed from beginning to end,
typically through fixed plans, estimates, schedules, and budgets. Services,
especially those delivered on the web, must adapt continually. Managers con-
stantly monitor conditions, react quickly, and anticipate change.
Cross-functional, multi-disciplinary teams now develop products, ser-
vices, and systems. The age of the solo designer is mostly over. Developing
successful products and services rests on three pillars (see Figure 2). The first
is to make something desirable for the people who use it (to make it useful
and usable). Designers contribute to this goal through models of what ought
to be. The second pillar sustains the organization that offers the product or
service (makes it viable). Managers contribute to this goal through a business
model, even when the organization’s purpose is not to grow profits. The third
pillar ensures that the technologies required to build a product or service are
available (makes it feasible). Engineers contribute through a technological
model. Within these three pillars is increasing concern for what is equitable

What's
Desirable

What's
Viable
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and sustainable. That includes attention to the diversity and inclusiveness of
constituents’ views of what ought to be and the policies, practices, and tech-
nologies that sustain both organizations and life on the planet.

Since these models interact, their development must be simultaneous and
collaborative. Representational strategies—modeling, simulating, and pro-
totyping —facilitate choices by stakeholders of what to bring forward. These
choices often involve trade-offs, underscoring the political nature of design.

Product managers, who are responsible for bringing new products, ser-
vices, or platforms to market and for maintaining and improving them, often
lead the teams that address these issues. This crucial role involves coordi-
nation across many fields— senior management, research, engineering,
quality assurance, marketing, design, and more. It requires looking outward
(at customers, markets, technological trends, suppliers, and competitors)
and inward (at capabilities, teams, schedules, costs, features and benefits,
pricing, and more).

A great deal of what product managers do parallels what designers do.
Both are concerned with innovation. However, design education rarely ad-
dresses product management, much less prepares designers for this role. The
designer’s process usually stops at the presentation of a prototype and starts
over again from scratch with a new project. At the same time, few business
schools offer serious product management study because the content falls
outside traditional business interests in finance and marketing. As unclaimed
curricular space, product management offers design students new employ-
ment opportunities and a ladder to upper management.

The Socio-environmental Challenge

Technology measures everything and uses much of the data it collects to tell
us about ourselves and the systems we engage; we think about our bodies,
minds, and social interactions in entirely new ways. Fitness devices monitor
our health by the second. Drones and imaging technologies extend our phys-
ical reach, allowing us to see what was previously inaccessible. Artificial in-
telligence learns from us as the boundaries between biology and technology
become increasingly porous. Social networks collect and re-purpose personal
details from digital interactions, reminding us that faces, places, and traces
have an afterlife. Many of these systems change the relationships between
the providers and consumers of information. Ordinary people become con-
tent producers, manufacturers, and critics. They influence what gets made
and what it means in everyday life.

Technology also reveals more about nature and human effects on the
environment than can be observed through everyday experiences. It re-
cords and models the pace and consequences of unfolding processes that
span generations and projects future states. However, much of the story
told by this information is not good. Centuries of social policy and indus-
trial activity —including the products of the information age— degraded
natural systems so that regeneration, not just restoration, is an existential
priority for the planet. There is a need to reconsider the long-standing
political and economic agendas that keep humans and nature in harmony,
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especially in developed countries. Designers will find insights from indig-
enous cultures that live close to nature, biology and the responses of other
species to their surroundings, and the self-regulatory and regenerative
behavior of healthy systems. Progress will require broad social commitment,
built through practical and verifiable demonstrations that a life-centered
design approach can make a difference.

Therefore, designers confront a complicated and ever-expanding network
of interdependencies. Their job is no longer a simple “form follows function”
equation (if it ever was) but the mediation of dynamic relationships between
people and natural, social, and technical systems. Data also verify that the
distribution of social and environmental consequences resulting from human
behavior is uneven and political; that some groups and places are dispropor-
tionately affected as these systems struggle to maintain equilibrium under
increasing stress.

The result is a class of problems that design theorist Horst Rittel called
“wicked.” He described them as a paradox. On the one hand, they are
grounded by a belief in infinite “makeability” under “reasoning and civilized
negotiation.”’® On the other hand, they call for “compassionate engagement
and dramatic action” —a “feeling approach” —to overcome the unequal
effects in the distribution of social capital.'” These situations share charac-
teristics not present in the formal crafting of messages, objects, and spaces.
There is no definitive explanation of any wicked problem, which leaves
some uncertainty regarding where disciplinary responsibilities might begin
and end. Necessary information emerges in trying to change the situation,
including viewing things through various lenses. It is through ongoing argu-
ment, rather than a priori checklists of performance criteria or traditional
job descriptions from the industrial era, through which relevant conditions
become clearer. Wicked problems also lack a stopping rule; there is no test
for determining that the problem is solved.'® And every wicked problem is
a symptom of another problem. There is a discrepancy between the existing
state of affairs and what ought to be. This discrepancy can be described in
many ways and at many different scales.?? For these reasons, it may be better
for design education to talk about situations and responses than problems and
solutions.?' The nature of this work is why framing today’s dynamic socio-
environmental challenges may be more important in allocating student time
than executing “almost perfect” solutions.

The shift in complexity that today’s socio-environmental challenges rep-
resent also changes the material with which designers work. For example,

a software application maps the viewshed (what can be seen from various
locations and at different elevations) of a mountainous region.?? Overlaying
that map with plots of privately-owned property and a second map of build-
able or cultivatable terrain reveals locations that cannot be developed but are
critical to the experience of the natural environment. By donating that land
to the nature conservancy in perpetuity, property owners gain tax advantages
from “unusable” land, the eco-tourist industry benefits from uninterrupted
viewsheds, and a significant chunk of nature remains untouched. The “stuff”
involved in this design challenge is not screens and interfaces. Although it

is necessary to design these things, the focus is not an interaction design
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Figure 3

Direction of change in design practice based
on Morris and Dobbin by Hugh Dubberly.
Diagram courtesy of Hugh Dubberly.
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problem. Instead, good outcomes for nature and society depend on designers
converting the material of economic infrastructure, government policy, and
cultural reputation into stewardship. The software merely mediates those
important relationships.

Working with these new materials at scale requires new methods. The unit
of analysis is rarely an individual user, and the results of design action play out
over time periods not easily addressed by traditional testing. Critical to these
methods are representational strategies that communicate complex informa-
tion in ways that various co-designers can understand. Furthermore, team
members must have at least a conversational understanding of the language of
other disciplines, including data science, which informs decision-making.

Relationships between Designers and Their Work

The Information Revolution changes the things designers make and the tools
and processes through which they make them. It also changes the relation-
ship between designers and their work; the why of design practice and what
design means under a paradigm no longer focused on scaling the production
of tangible goods (See Figure 3). Many student portfolios still reflect an
industrial perspective. They represent an individual’s decisions regarding the
function and appearance of discrete artifacts—even when digital and even
when applied to social problems—rather than the expanding concerns of

contemporary practice.
Why are we making this?
Context/Need
Pragmatic
Team
Explicit
Shared
What are we making?
Meaning/Definitions
Semantic
How are we making it?
Form/Grammar Individual
Syntactic Intuitive
Idiosyncratic
Object System Ecosystem
Component System of components  System of systems
Organism Community
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Pace-layering —the six distinct time scales.
© 1999 Stewart Brand. Redrawn by Hugh
Dubberly.

Figure 5 (below)

Organizations need mechanisms for evolving
both quickly and slowly. Diagram courtesy of
Hugh Dubberly, redrawn based on a diagram
by Arango, in Living in Information, 166.

products and services—where structure is articulated...
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to operate

Structure The relationships between particular semantic elements in these layers

that will inform end products and services.
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Governance How the organization shapes itself to implement its
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Stewart Brand, founder of the Whole Earth Catalog and author of The
Clock of the Long Now, offered a model of how a healthy society works
through functional layers that change at different rates (see Figures 4 and 5).
Like natural ecosystems, various layers of society absorb and incorporate the
stress of change at different scales. Brand summarized: “Fast proposes, slow
disposes. Fast is discontinuous, slow is continuous.... Fast gets all our atten-
tion, slow has all the power.”?* He described the consumer-facing Fashion
layer as “engaging..., free to experiment as creatively and irresponsibly as so-
ciety can bear.” 2* Commerce instructs but does not control the levels below it.
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It is “shortsighted ... passing some of the velocity [of change] and wealth on
to infrastructure.”?® These two fast-changing layers are the historical locus
of design. As such, traditional design practices and education have focused
primarily on instrumental know-how, usually with short-term performance
goals. Attention to consumer-facing elements served eras in which designers
sought optimization of the production process and user-centeredness.

Today’s context for practice, however, extends designers’ concerns to
more distant horizons and the slower-changing levels of infrastructure and
governance where effects are more consequential and enduring.?® Such lay-
ered effects are both internal and external to organizations. Using recycled
materials, for example, is simply greenwashing if not matched by a company’s
purpose-driven commitment to energy-saving production and end-of-life
product strategies. In this sense, the focus of design shifts from what and how
to why, from things and processes to intentions, such as improving, facili-
tating, provoking, and conserving.

A Four-Field Framework

Conceptualization of a new paradigm and coherent articulation of theories
and models that give it structure take time. The process often involves episodic
departures from tradition or subdivision of the field to accommodate work
that represents new perspectives and questions. As Kuhn warned, resistance is
typical. Design professors Bruce and Stephanie Tharp offer a Four-Field Frame-
work, which replaces a once-singular, industrial-era definition of practice with
different but interacting professional agendas (see Figures 6 and 7).’
Although design education programs may foreground one of the four

agendas as a lens on future professional obligations, all design curricula share

The agenda of Profit drives the realm of Commercial Design
Selling goods and services in a market

“Solving problems” and meeting so-called “human needs”
Ultimate goal of maximizing shareholder value

Helping under-served people and the planet’s living systems
“Design Justice” and “Sustainable Design”

The agenda of Knowledge (“Truth” and “Beauty”) drives the realm of Experimental Design
Exploring (new) possibilities with materials, tools, or processes
Inquiring into aesthetic, conceptual, or perceptual issues on a continuum from play to work

The agenda of Reflection drives the realm of Discursive Design

Creating artifacts that question assumptions and tell stories about alternative futures (other social
structures + technologies) in order to provoke response and initiate debate

“Design Fictions” and “Speculative Design”
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Figure 7

Four fields may overlap: an individual
practice might involve only one field or more
likely various combinations of fields up to

all four. Diagram courtesy of Hugh Dubberly,
based on Tharp and Tharp, Discursive Design,
34-55.
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40of4 Commercial + Responsible + Experimental + Discursive

some responsibility for graduate success across this diverse world of work.
While the primary intent of Responsible Design is social and environmental
justice, its emergence as a practice does not relieve Commercial Design from
attention to social and environmental outcomes. Likewise, justice-driven
careers are neither viable nor sustainable if schools ignore that design and
production are embedded in a matrix of capitalism and politics.

Ten Principles for Today's Designers

Despite the diversity of practice, there are overarching principles that should
guide the work of all designers.
1 Think in terms of systems: Contemporary design challenges reside
at the level of living systems, not freestanding artifacts. The work
of design is no longer to make changes at a few places in a simple
cause-effect chain for entirely predictable results and to resolve prob-
lems of limited scope once and for all. Instead, forces and elements
constitute complex networks where any action can ripple through the
system. Even when responsible for only a small part of the system, de-
signers need to understand the interdependent relationships within
situations that produce particular patterns of behavior and effects.
Change in any single element or relationship may affect the ability of
larger systems to maintain functional stability. Systems are natural,



28

29

109

Heinz von Foerster, "Disorder/Order: Dis-
covery of Invention,” in Understanding
Understanding: Essays on Cybernetics and
Cognition (New York: Springer, 1984), 227,
https://doi.org/10.1007/0-387-21722-312.
Seventh Generation Principles, misat-
tributed to an ancient Haudensaunee
Iroquois philosophy, see “What Is

the Seventh Generation Principle,”
Indigenous Corporate Training, May

30, 2020, https://www.ictinc.ca/blog/
seventh-generation-principle.

Davis and Dubberly: Rethinking Design Education

social, and technical, each with subsystems that regulate their be-
havior. They respond under the influence of economic and political
forces and require modeling that includes context, actors, goals,
processes, and information flows, interpreted as unfolding stories of
how elements interact.

Pay attention to feedback: Viewing the relationship between cause
and effect as one-directional misses the point that an effect can also
be a cause. A systems perspective frames the space for possible design
intervention regarding multi-directional interactions in which out-
puts are rerouted as inputs. Therefore, designers should think of their
work in terms of dynamic situations rather than discrete problems to
be solved. This principle applies to natural and social systems as well
as technical systems. Designing with people rather than for people
involves increasing and improving iterative models through ongoing
feedback.

Act at the appropriate scale: Designers must identify the levels and
time horizons under which action is most likely to produce positive
outcomes. In the short term, it may not always be possible to act on

a situation at the highest level. Some lower-level activities should
match available resources and stakeholders’ comfort. However, all
work should consider cascading effects at other levels and contribute
to long-term success. Always act to increase the number of future
choices.?®

Consider consequences, intended and otherwise: Designers need
to identify the forces of change and effects over time. They need to
anticipate, not simply react. An intention to change human, organiza-
tional, and societal behavior must consider both the positive impacts
and potential negative consequences of proposed work. Long-range
planning should be life-centered and evaluate the benefits of action
regarding people’s well-being, workers’ and shareholders’ prosperity,
and environmental responsibility. A philosophy asserts that today’s
decisions should result in a sustainable world seven generations into
the future.?®

View information systems as the new material of design: Data,
algorithms, digital twins, and other computational forms are delivered
through networks of smart connected products and product-service
ecologies. Information systems record and measure everything, in-
cluding social behavior and environmental conditions, in ever-increasing
detail. Many systems learn from use; the more people interact with the
system, the greater the recognition of patterns that inform responses.
Design now builds on existing networks and platforms as versions rather
than completely new editions, suggesting that work today rarely begins
from scratch and requires ongoing adjustment. As rules-based struc-
tures, these systems embed assumptions and values that call for contin-
uous interrogation regarding their effects and ethics.

Decenter humans to restore and sustain ecological balance:
Designers must consider the interdependent relationships between
human activity and environmental systems to redress negative impacts
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and contribute to a healthy biosphere. Data from sensors, satellites,
and other technical systems monitor environmental well-being, sug-
gesting trajectories and rates of change not easily observed in the short
term. Overarching design responsibilities include ecological balance
and remediation that reverses the twentieth-century human impact on
the planet.

Strive for inclusivity: Designers need to pursue a diverse and eq-
uitable community of practice and respect the voices of all affected
by their actions. Their work needs to reflect that design always takes
place within a context of power and should advocate and mediate for
those with less privilege. Action includes overcoming barriers to equal
access in the physical and information environment. Participatory
design processes should address how a situation is framed and ne-
gotiated, plans and models for improving it, and processes and re-
sponsibilities for taking action. Meta-design processes should involve
designers in creating situations in which others can design. Inclusive
design also examines the values implicit in the rules that govern the
behavior of and access to systems.

Respect the importance of community, place, and culture: His-
torically, the industrial era promoted a design monoculture. Design
communities worldwide trained in and followed philosophies estab-
lished in Europe during the first half of the twentieth century. These
traditional philosophies were grounded by a principle of universal
human experience and a singular notion of progress. Currently, there
is a growing demand for designers to build upon existing place-based
cultures and value structures, including those of indigenous peoples,
citizens in economically developing regions of the world, and sub-
groups that experience systemic discrimination or marginalization.
Communities are defined by more than demographics or shared geog-
raphy. Their members have a sense of where they came from, nego-
tiate where they are going, and have structures for making decisions
and managing relationships. The intersections of individual, social,
and cultural experiences shape values and behavior and, thus, en-
courage designers to use a range of methods from the social sciences
to understand people and their contexts.

Support decisions with evidence: Designers can no longer rely on
creative intuition to address complex situations. They must adopt
methods and procedures of evidence-based practice in work of local
and global significance. They must become familiar with new data
systems that monitor the state of things and inform decisions. De-
signers must also build in data collection and analysis from the begin-
ning of projects, evaluating outcomes across the product, service, or
system lifespan. Likewise, they must know when the design challenge
requires engaging other experts in the research effort.

10 Accept accountability and behave ethically: Although current

design practice emphasizes economic accountability, individual de-
signers, professional associations, and policymakers must also address
necessary legal and ethical standards. Criteria must focus on making
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the world better, more just, and more sustainable. Designers must
account for the full range of consequences that their work produces
across interdependent systems. They must respect individuals’ beliefs,
safety, and privacy. They must weigh their choices of materials, tools,
methods, and technologies and do no harm. They must act mindfully,
treat people politely, respect people’s dignity, and foster choice and
social cohesion. Such considerations are not afterthoughts in a design
process—not just what designers do, but who they are.

Implications for Undergraduate Design Education

Resistance to a new paradigm is typical. A field is less likely to reinvent itself
when practitioners maintain an identity associated with a long-standing view
of the field, as they do in design. Textbooks, lectures, and curricular strate-
gies through which students learn about practice codify established theories.
However, they appear after, not before, a paradigm shift, creating the illusion
of continuous adaptation to changing conditions.2° Professional education
transmits tacit rules through examples of “good work” and engages students
in learning by doing under favored frameworks and known problems. The

old paradigm persists until mounting anomalies demonstrate its inadequacy
in solving new problems or confronting new conditions. Design education is
in just such a state, inheriting industrial-era curricula that fall short in ad-
dressing the contemporary context for professional practice.

As a discipline, modern design practices entered the undergraduate art
departments of freestanding vocational schools and universities during
the first half of the twentieth century. The Bauhaus, in particular, offered a
curricular model easily replicated by existing fine arts faculty as they re-
sponded to increasing institutional pressure to address practical post-war
problems and industrial opportunities. The model spread worldwide
through faculty immigration to other countries and curricular experiments
in high-profile institutions. Based on form and the mastery of modern ma-
terials, the curriculum devoted little time to studying people, contexts, and
theories beyond those of perceptual phenomena. Advocates justified the ap-
proach as meeting unmet demand for manufactured goods. However, very
few Bauhaus products were produced in their own time, and affiliations
with industry declined across the school’s history. Design critic Tony Fry de-
scribed Bauhaus design as mostly “published representations” of industrial
work rather than mass-produced products with public appeal.®'

The signature pedagogy of design that developed during this mid-century
era produced several important outcomes that remain relevant to today’s
design practices (see Figure 8). College-level studios focus directly on applied
work under project-based learning experiences. Through this pedagogy,
students master making processes and build confidence in taking tangible
action on goal-driven ideas. Because work can always improve, they commit
to long hours and ongoing conversations in close-knit communities of faculty
and peers. Design students typically perform better in presentations than
students in other fields, primarily due to the story-telling nature of the design
process and frequent critiques.
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At the same time, the historical location of design programs in art schools
and departments firmly grounds the curricular emphasis on appearance
and craft. Most foundation programs still devote at least one full year to
perceptual studies, material mastery, and a design process that begins most
assignments with sketching. The implication is that it is possible to find the
response to every problem or situation in form and that principles applied in
diverse contexts will produce the same results as principles studied in isola-
tion. Foundation courses prepare students for artifact- and medium-defined
investigations at the upper levels of the curriculum. Artificially limited by the
affordances of a medium, these courses are examples of the puzzle-solving
work that Kuhn describes as adding to the diversity of applications under an
established paradigm.

The applied problem-solving purported to distinguish design from fine art
is also a residue of the industrial era. Faculty typically frame problems to fore-
ground a principle, often for which there are well-known applied examples.
All students in the class compare solutions to the same problem—mirroring
industrial-era optimization—rather than explore the implications of framing
situations differently. Under disproportionate time spent on form and ex-
ecution, students aim for “almost perfect” results that resolve friction in a
singular problem. Faculty randomly determine such problems across the cur-
riculum with little explicit patterning to elucidate models of recurring situa-
tions. Design guidelines, system rules, and policy proposals rarely qualify as
outcomes of studio work, even when the purpose is to resolve complex social
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or community issues that depend more on engagement, infrastructure,

or governance than artifacts. The student’s task is to master a repeatable
process for identifying the cause of dysfunction under the assumption that
the right change will forever resolve difficulties. Complexity under this
perspective is defined primarily by the number of elements or things to be
designed, not by the variety, volatility, or velocity of change in the relation-
ships among them.

Despite clear trends favoring employment in developing technolog-
ical systems that support products, services, and civic engagement, most
design programs teach little more than software application skills. Few
students learn to code, build on platforms, or acquire skills in setting up,
monitoring, and managing design systems. Projects are typically one-off
experiences, rather than development of successively-built generations to
which multiple students contribute. Although a few schools offer analytics
studies, design students are generally unfamiliar with data-collecting
technology, measurement, and machine learning prediction. Most com-
plete their undergraduate studies without an introduction to statistics
that explain drivers of future collaboration in business, social policy, and
environmental science. Even as heavy cloud users, students have little
understanding of how data is configured and travels the network. In not
knowing, they lack the ability to uncover and argue against unethical
practices, imagine what is possible, and make meaningful contributions to
planning.

While there is a frequent argument that designers need to move
higher in organizational management to address situations of more sig-
nificant consequence, there is little explanation of curricular experiences
that make such advancement likely. The consumer-facing artifact orien-
tation of most design programs is ill-suited to work related to organiza-
tional purpose, governance, infrastructure, and strategy. Likewise, design
programs struggle with the development process for systems, services,
platforms, and communities as different from one for messages, objects,
and spaces alone. Many design programs interested in influencing man-
agement rely on a potpourri of existing courses in business schools rather
than studies targeted to the transformative and product management
roles design can play in organizations. The lack of management content is
of particular concern in programs that promise social innovation careers,
which depend on the fulsome understanding of the policies, procedures,
and cross-sector relationships through which large-scale social, political,
and economic systems work.

Graduate Education and Preparation of the
Professoriate

Post-graduate programs in design emerged at the tail end of the industrial
era in the second half of the twentieth century. The revenue generated

by advanced programs is critical to many freestanding art and design
colleges. In multi-purpose institutions, advanced offerings frequently
lend status to programs. These conditions incentivize the proliferation of
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master’s and doctoral programs, often in the absence of student demand
and under confusion by the field about the roles they play in practice.

Master’s degree curricula show little consensus regarding the intent
and content of study. Purposes include the development of a personal
design philosophy, refinement of formal skills, specialization in an area of
practice, and qualifications for future doctoral study or teaching careers.
For some students, the master’s degree is a first professional degree with
entry-level practice as a goal.

Few master’s degree students bring deep professional experience
to their graduate studies, encouraging them as future faculty to mirror
their own education rather than the current context for practice. At the
same time, programs rarely involve students in coursework related to
teaching. Lacking curricular experiences in framing research questions,
choosing and implementing methods, and meeting rigorous standards,
many master’s degree graduates also enter faculty positions unprepared
for the research expectations of universities. They rely, instead, on small
freelance projects, essay writing, or arts activities to satisfy the scholarly
demands of their departments. Ultimately, undergraduate education
cannot change without first rethinking the programs that produce their
teachers.

Changes in government attitudes regarding national research output
and students’ ability to study across national boundaries added previously
vocational schools to the list of doctoral-granting institutions in a number
of countries.®? Uneven in the intellectual resources necessary for rigorous
doctoral study, this mixture of institutions fosters indeterminate research
standards that straddle both fine art and design. Further, programs con-
flate reflections on one’s own making activities with evidence-based re-
search investigations under the same degree title, PhD in Design. While
the general mission of a PhD is knowledge- and theory-building, the field
also needs research in emerging practices that is the more typical work of
professional doctorates in other fields. Therefore, a shifting paradigm in
design practice—one of increasing accountability for anticipating the con-
sequences of design action—calls for a clear, non-hierarchical distinction
among doctoral degrees.

Conclusion

The observation and conceptualization of new phenomena take time, as
does the coherent articulation of new theories and the models that give
them structure. As environmental and social problems deepen and the
Information Revolution and parallels in the bio-sciences accelerate, design
practice will continue to evolve with greater urgency for defining its role.
Designers must continue to learn, even after they leave school, to adjust
to a new paradigm. Design education has an opportunity to create more
value to society, to connect novices with experts, link professionals, and
make schools centers for lifelong learning.

To accomplish such outcomes, college and university programs need
to interrogate the normal science of design and rethink the paradigm that
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underpins their curricula and pedagogy. They need to offer concrete pro-
posals for competing theories that counter inadequacies in response to an
emerging future. The articles that follow in this Special Issue represent a few
ways of thinking about that task.
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