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Abstract

In this article, we first offer a model of design knowledge types (know-about, know-that, know-how) and their interrelation-
ships in value sensitive design. Then we demonstrate that value sensitive design is a formative framework, which provides
a shaping influence on practice, enables creative appropriation, and supports theory and method development.
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Value sensitive design

While value sensitive design can be considered to be many
things—a perspective for exploring the human-technology
relationship, a theory of design, a methodology, a set of
design tools, a community of practice, a field of research—it
is surely a design framework. When employing value sen-
sitive design in projects, designers bring together concep-
tual, empirical, and technical investigations (e.g., Friedman
2004; Davis and Nathan 2014; Friedman et al. 2017; Fried-
man and Hendry 2019). The process unfolds in a manner
that is responsive to the design situation. By systematically
accounting for human values during design, tools and tech-
nologies can be designed that lead to greater good and lesser
harm (for a thorough discussion of this central motivating
proposition of value sensitive design, see Van den Hoven
2013).

Given this dynamic unfolding, what kind of design frame-
work is value sensitive design? We engage this question,
first, to clarify the possibilities for taking up, appropriating,
and extending value sensitive design and, second, to take a
step toward developing a critical vocabulary for examining
varied approaches to technology, human values, and design.
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We shall see that value sensitive design is a formative
framework (Rasmussen 1997; Vicente 1999), a framework
that bounds and guides design processes. It frames and
nudges, prompting designers to attend to value-oriented
aspects of design situations and to pursue certain kinds of
work. In short, value sensitive design places a distinctive
shaping influence on designers. Formative frameworks dif-
fer in purpose from prescriptive ones, which prescribe that
certain steps be followed to frame a design problem and to
arrive at a solution. The IEEE P7000 standard, under devel-
opment at the time of writing, is an example of a prescriptive
framework because specific methods for considering moral
and ethical concerns are embedded within a waterfall model
for software development (IEEE Standards Association
2016; see also Spiekermann 2015). Formative frameworks
also differ in purpose from descriptive frameworks, which
describe how design processes unfold and the practices and
skills of designers and other participating stakeholders.
One example of a descriptive framework can be found in
value levers (Shilton 2012), which document and describe
common aspects of design situations that cause designers
to pause and reflect on values and issues of ethical import.'

! Descriptive, prescriptive, and formative design frameworks are
each valuable on their own terms, and might be complementary in
purpose. For example, in the service of improving value sensitive
design’s formative framework descriptive studies of value sensitive
design in practice could help to identify misunderstandings, inno-
vative appropriation, and new opportunities for theory and method
development.
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A model of design knowledge in value
sensitive design

To clarify the dynamics of value sensitive design and
uncover its formative structure, we present the following
model which distinguishes three types of design knowl-
edge—know-about (theory), know-that (translation), and
know-how (method)—and their interrelationships (see
Fig. 1 and Table 1). Within each knowledge type and with
an eye toward enacting design, we further identify rel-
evant knowledge elements. We then consider how these
knowledge types and elements work together as a forma-
tive framework.

Intended to be an working expository sketch, this model
is consistent with authoritative accounts (Friedman 2004;
Davis and Nathan 2014; Friedman et al. 2017; Friedman
and Hendry 2019). As with other design perspectives (Pye
1978; Winograd and Flores 1986; Schon 1987; Nelson and
Stolterman 2012), value sensitive design integrates theo-
retical and practical knowledge, with each responsive to
the design situation. By theoretical knowledge we mean
broad, general concepts that are widely applicable across
particular design situations. By practical knowledge we
mean design skill, intuition, experience, judgement, and
wisdom, characteristic of master craftsmen and reflective
practitioners. While the model surely raises new ques-
tions—for example, what are the forms of practical, theo-
retical, and translational knowledge; how do these forms
of knowledge integrate and support mutually deep inquiry;
how are heuristics related to theory and methods; how are
project-specific theory-to-practice commitments formed,
and so forth—its aim is to present illustrative knowledge
types of value sensitive design and their interrelationships,
concisely and comprehensibility. Given our primary pur-
pose, namely to demonstrate how value sensitive design
is a formative framework, in Table 1 in addition to the
three knowledge types, we include six exemplary knowl-
edge elements.

Beginning with theory

The theoretical constructs, the foundation of value sensitive
design, are well-chosen abstractions, propositions or per-
spectives, carefully defined and explicated for considering
design situations—the know-about knowledge that needs to
be engaged. Distilled from the philosophical, social science,
and technical literatures and informed by practical experi-
ence, the theoretical constructs characterize how values
are implicated in design processes. To illustrate, one theo-
retical construct demarcates the distinction between direct
stakeholders, those who interact directly with a technology
under consideration, and indirect stakeholders, those who
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Fig. 1 Through translational processes, theory and practice mutually
inform and shape each other; each responsive to the design situation

are more broadly affected by the technology. As societies
evolve, as literature and discourse develops, and as value
sensitive design projects are completed and reflected upon,
the theoretical constructs develop too. Current discussion of
systemic racism in the United States, for example, leads to
consideration of stakeholders not only by role (e.g., direct
and indirect stakeholder) but also by individual or commu-
nity identity. Similarly, developing discussions worldwide
of the moral standing of non-human beings (e.g., clams,
wolves, rivers, mountains, stars) leads to consideration of
non-human stakeholders and associated theory.

Next is translation

The theory-to-practice commitments are framing and shap-
ing constraints that aid in translation, that guide designers in
planning their design processes and unfolding work. Meta-
phorically, theory-to-practice commitments are analogous
to: a grammar that represents a language but not particular
sentences; a morphological analysis of a class of objects
but no single object; or a social policy that is intended to
lead to desired ends but does not stipulate specific means.
Theory-to-practice commitments, simply put, translate
the theoretical constructs into action-oriented statements
for moving forward. Responsive to the design situation,
these commitments are largely declarative. They embody
know-that (what needs attending to) but not know-how (the
skills, intuitions, and knowledge of practical action) (Ryle
1945-1946; Schon 1987, p. 22). For example, following the
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Table 1 Model of types of design knowledge and their interrelation-
ships in value sensitive design, with (reading from bottom to top) the-

ory providing a foundation for contextualized, in situ practice. Trans-

lational processes operate in both directions, from theory-to-practice
and from practice-to-theory

Knowledge
Element

Definition
of Element

Knowledge
Type

Example

Translation

Practice-to-Theory | Delineated empirical Know-that Stakeholders who hold to

Commitment accounts from practice individual or community
that translate into identity provide empirical
specific refinements, insights and reasons to
extensions or additions broaden the theoretical
to the theoretical construct of stakeholders to
constructs and directs account for identity in
innovation in theory addition to role

Theory-to-Practice | Declarative statements | Know-that Interests of direct and

Commitment

that translate the
theoretical constructs
into actionable value-
oriented project steps or
design processes

indirect stakeholders must
be addressed
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theoretical construct distinguishing between direct and indi-
rect stakeholders, the theory-to-practice commitment is to
legitimate both direct and indirect stakeholders and bring
their interests, including an analysis of potential harms and
benefits, into the design process. However, exactly how to
engage with direct and indirect stakeholders is left to other
knowledge elements. As a matter of generally expected prac-
tice, the theory-to-practice commitments have a normative
quality, establishing a firm point of view for guiding action
without prescribing particular procedures or checklists.

Now to practice

(We shall return to the practice-to-theory commitment
shortly.) The heuristics, methods, and toolkits are knowledge
elements that represent some aspects of skillful practice.
Notably, there could be many more here. In contrast to the
theoretical constructs and theory-to-practice commitments,
the heuristics, methods, and toolkits focus on know-how,
that is, taking action and doing things in the design situation.

To select and employ a toolkit or method well means
to be faithful to the theory-to-practice commitments. Being
faithful does not refer to some kind of easily recognized con-
formance. Instead, it means a genuine critical engagement
with the commitments, seeking to explicate their meaning
and use, or perhaps non-use. Thus, for example, to identify
and to legitimate the direct and indirect stakeholders in a
design project, many different toolkits or empirical or ana-
lytic methods might be employed, depending on the design
situation. Two examples are the Envisioning Cards toolkit
with its stakeholder card suit and the stakeholder tokens
method (Yoo 2018; Friedman and Hendry 2019).

Complementing methods and toolkits, to support design
practice are heuristics. Specifically, heuristics emphasize
strategies and nuance to be applied in and across methods
and toolkits. Among other things, heuristics are useful in
planning, and for considering how to adjust design processes
as the design situation is engaged. For example, “To get
started on a new project, it is often useful to conduct a con-
ceptual analysis of direct and indirect stakeholders." Heuris-
tics arise largely from reflections on skillful practice, during
or after projects, along with studies of projects reported in
the literature, conversations with designers, and so on.

Returning to translation

For the practice-to-theory commitment, taking action in the
design situation—through empirical, technical or concep-
tual investigations—will likely lead to unexpected findings
and new insights. The practice-to-theory knowledge element
marks the shaping influence of situated, practical experience
on theory. Given a routine or at least fairly well-understood
design situation, the particulars of design work will readily
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fit within existing theory as, for example, would be the case
of identifying a new indirect-stakeholder role. However, in
other cases, empirical data or other design work will stretch
existing theory or problematize it. In such cases, a gap in
theory might be exposed which, in turn, offers opportuni-
ties for refining or extending existing theoretical constructs
or for inventing new ones. For example, the development of
new policies, laws or social norms related to identity have
pointed to limitations with stakeholder analyses based solely
on roles. Generally, to maintain the integrity of the theoreti-
cal foundation, changes or additions to theory are narrow,
targeted and made judiciously.

Stepping back

Value sensitive design, in its entirety, is directed toward tak-
ing action in “design situations” (Nelson and Stolterman
2012; Schon 1987), typically characterized ecologically,
by complexity and uncertainty, and comprising all the cul-
tural, environmental, legal, political, social, and technical
elements that bear on or support design. Skillful practice,
seen broadly as drawing on experience, artistry, and wisdom,
infuses the entire model.

Value sensitive design as a formative
framework

With this model in hand, we now return to our question:
What kind of framework is value sensitive design? And
to our response: A formative one. The term “formative”
emphasizes a certain kind of influence on skillful practice,
namely a guiding or shaping influence within bounds, with
flexible constraints and without prescriptions. As we have
seen, the translational theory-to-practice and practice-to-the-
ory commitments embody this shaping influence by nudging
designers toward certain kinds of framings and modes of
inquiry; so too with the heuristics, methods and toolKkits.
But no rigid step-by-step procedures are prescribed—the
sequence of actions is left up to the designers as they engage
with the design situation, including stakeholders.

One benefit of the formative influence of the value sensi-
tive design framework is that it positions designers to be
sensitive to values, noting that sensitive refers to a designer
who is engaging with values in the full complexity of the
design situation and who is seeking good overall solutions,
not perfect ones. Relatedly, because the value sensitive
design framework does not represent design procedurally,
with specified inputs and outputs at each step, it lends itself
to creative appropriation, no matter the application domain.
This flexibility, however, does come with added opportunity
and responsibility.
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Another benefit of the formative structure is that value
sensitive design is both stable and also open to revision; it
can organically absorb expansion, adjustment and adapta-
tion. In particular, the separation of the theoretical constructs
from the translational commitments offers the framework
stability and integrity while enabling ongoing development.
For example, new and original theory-to-practice commit-
ments might be derived from the theoretical constructs.
Or, specialized theory-to-practice commitments related to
a particular project might be developed. Or, a theoretical
construct might be problematized in a practice-to-theory
commitment and further developed. In each case, this work
can be done without destabilizing the overall integrity of
the framework.

Conclusion

In summary, we have demonstrated that, like a compass
which offers a reliable orientation for moving forward
in vaguely understood terrain, value sensitive design is a
dependable framework for design situations, which are typi-
cally complex and uncertain. Key to understanding the form-
ative dynamics of value sensitive design are the knowledge
types, their interrelationships, and their shaping influence.
Recall that the purpose of Table 1 is to make some working
distinctions so as to clarify how value sensitive design is
a formative framework. That said, ultimately, we think of
value sensitive design as part art and part science with rich
intricacy that currently defies full expression. As a counter-
point to the precision of Table 1, recall Fig. 1 which conveys
the ineffable integration of theory and practice. Inquiry into
the knowledge of design, and specifically the knowledge of
value sensitive design, is a continuing opportunity, indeed,
a grand challenge.

Of many directions for further inquiry, one immediate
implication concerns theory-to-practice commitments: What
theory-to-practice commitments, even if implicitly, are regu-
larly used in value sensitive design projects? How, if at all,
do designers develop such commitments, particularize them
for design situations, and link them to the theoretical con-
structs? How do these commitments come to shape design
processes? In a different vein, this model might be helpful
for learning about value sensitive design, as it provides a
guide for reading authoritative accounts or for scrutinizing
research papers. We would expect such inquiry to lead to
elaboration and expansion of the model.

Looking to the future, one way to further develop value
sensitive design would be to identify useful concepts about
the framework itself, that is, meta-concepts. The idea that
value sensitive design is a formative framework is one such
meta-concept. Once identified and explicated, meta-concepts
might be used to investigate the characteristics and merits

of different approaches to technology, human values, and
design.

Lastly, we observe: To be useful, a design approach
needs to strike a meaningful balance between openness
and specificity. An approach that is too open leaves design-
ers with insufficient practical guidance for which type of
design knowledge (know-about, know-that, and know-how)
to apply, and when and how to apply it. An approach that is
too specific runs the risk of prescribing design actions that
do not adequately account for the unique realities of each
design situation and, in turn, might result in designs that
ultimately do more harm than good. Value sensitive design
has long sought such a robust, sensitive balance.
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