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Abstract

The fundamental challenge for human-computer
interaction (HCI) is to invent and design a culture in
which humans can express themselves and engage in
personally meaningful activities. Cultures are
substantially defined by their media and tools for
thinking, working, learning, and collaborating. New
media change (1) the structure and contents of our
interests, (2) the nature of our cognitive and physical
tools, and (3) the social environment in which thoughts
originate and evolve, and mindsets develop.

Unfortunately, a large number of new media are
designed from a perspective of seeing and treating
humans primarily as consumers. The possibility for
humans to be and to act as designers  (in cases in which
they desire to do so) should be accessible not only to a
small group of Òhigh-tech scribes,Ó but rather to all
interested individuals and groups.

1. Introduction

Cultures are substantially defined by their media and
their tools for thinking, working, learning, and
collaborating. A large number of the new media are
designed to see humans only as consumers. Television is
the most obvious medium that promotes this mindset and
behavior [44] and contributes to the degeneration of
humans into Òcouch potatoes,Ó for whom a remote control
is the most important instrument of their cognitive
activities. (A Òcouch potatoÓ is a colloquial expression for
a person who spends a lot of time on a couch consuming
food and information in a passive fashion and who does
not often engage in intellectual or physical activities).

Unfortunately, a consumer mindset does not remain
limited to television, but in many cases is a model
dominating our culture. In our educational institutions
learners are often treated as consumers, creating a mindset
of consumerism for the rest of their lives. Citizens often
feel left out in the decisions by policy makers, denying
them opportunities to take an active role. Computational
media have the unique potential to let people be designers
or assist them to incrementally become designers.
Unfortunately, most current computational environments

do not allow users to act as contributors and designers
[41].

In this paper I will: (1) differentiate between consumer
and designer perspectives; (2) discuss media support or
limitations for these roles; (3) envision a future for HCI
from this perspective; (4) illustrate some of our own work
to address these issues; and (5) provide some evidence for
the ubiquity of this framework for our society.

2. Images of Humans

2.1 A Consumer Perspective.

The Director of Research for Time Warner
Entertainment, in his closing plenary address at CHI Ô95,
articulated the design of a remote control to browse and
efficiently select 500 or more TV channels as the basic
challenge for the CHI community. Without a doubt,
solving this problem is of great commercial interest to
industries that regard humans as the ultimate
consumersÑbut is it, or should it be, a focal issue for
HCI?

In the early days of computing, humans were
considered the ÒservantsÓ of computers. As computers
become cheaper, the basic economic criteria started to
change and considerations of how to use computational
power to augment and empower human beings were
pioneered by some early visionaries [16,31]. These new
ideas were neither known nor embraced by the community
at large. The Artificial Intelligence (AI) community
developed expert systems (such as MYCIN [5]), which
were built as backward-chaining inference mechanisms.
Although these systems could be built with reasonable
effort, they were behaviorally unacceptable computational
environments because they restricted knowledgeable and
skilled human professionals such as doctors to answering
yes or no to questions generated by the system.

Other disciplines such as human factors often
considered humans as system components with specific
characteristics such as limited attention span, faulty
memory, and easy distractibility along with other
undesirable characteristics. Early research in human-
computer interaction (HCI) focused on interaction (idiot-
proof systems, novices, naive users, and how walk-up-
and-use systems could support their needs. Little
consideration in the first decade of HCI research was given
to the following perspectives:



Â how we can support skilled domain workers who are
neither novices nor naive users, but who are
interested in their work and who see the computer as
a means rather than as an end [27,39];

Â how we can create co-evolutionary environments, in
which users change, because they learn, and in which
systems change, because users become co-developers
and engage in end-user modification and
programming [35];

Â what it would mean to create intrinsically motivating
computational environments [12], in which humans
of all backgrounds would feel in control, get into the
systems easily because of their low threshold but
could grow in their capabilities over time because the
systems also have a high ceiling [6].

2.2 A Designer Perspective.

The HCI community slowly started to understand that
(at least) some human beings wanted to be more than
consumers, and were not content with being novices or
naive users indefinitely. New design philosophies
introduced important new research objectives such as user-
centered design [42], learner-centered design [10], and
human-centered design [23]. Some members of the AI
community started to consider the true goal of AI not as
the replacement of human beings, but as the
empowerment and augmentation of humans [2,51,52].

My arguments in this paper rest on the fundamental
belief that humans (not all of them, not at all times, not
in all contexts) want to be and act as designers (the
concept ÒdesignersÓ in the context of this paper is used
very broadly for a person who wants to act as an active
participant and contributor in personally meaningful
activities). Illich [30] (sharing this premise) has
articulated the need for convivial tools and systems,
which he characterized as follows: Òconvivial tools allow
users to invest the world with their meaning, to enrich
the environment with the fruits of their vision and to use
them for the accomplishment of a purpose they have
chosenÓ (emphasis added). Convivial systems encourage
users to be actively engaged in generating creative
extensions to the artifacts given to them and have the
potential to break down the strict counterproductive
barriers between consumers and designers.

2.3 Beyond Binary Choices.

By arguing for the desirability for humans to be
designers, I want to state explicitly that there is nothing
wrong with being a consumer and that we can learn and
enjoy many things in a consumer role (e.g., listening to a
lecture, watching a tennis match, attending a concert,
seeing things in a movie on our couch that we are unable
to see first hand). It is also a mistake to assume that being
a consumer or being a designer would be a binary choice:
it is rather a continuum ranging from passive consumer,

to active consumer, to end-user, to user, to power users,
to domain designer, to medium designer, all the way to
meta-designer. Problems occur when (a) someone wants
to be a designer but is forced to be a consumer, and (b)
when being a consumer becomes a universal habit and
mindset dominating a human life completely. For
example: in thinking about the future (including the role
of new media and new technologies for our future
societies), the consumer asks: ÒIs a new future coming?Ó
whereas the designer asks: ÒHow can we invent and create
a new future?Ó The designer understands that the future is
not out there to be ÒdiscoveredÓÑbut it has to be
invented and designed. Accepting this will raise the issue:
who will design the future? I claim that the HCI
community should not be content with either (1)
restricting its efforts to the user interface or the computer
part of HCI, or (2) reflecting and evaluating designs
developed by other communities (e.g., the groups who
give us 500 TV channels or artifacts over which we have
no control). The HCI research community should not
confine itself to a consumer role in the process of shaping
our future knowledge society [13], in which they focus
solely on some technical issues in the context of a world
defined by others.

3. Technology and Media Support for
Consumer and Designer Roles

Conviviality is a dimension that sets computers apart
from other communication and information technologies
(e.g., television) that are passive and cannot conform to
the users' own tastes and tasks. Passive technologies offer
some selective power (e.g., possibilities provided in
ÒinteractiveÓ TV), but they cannot be extended in ways
that the designer of those systems did not directly foresee.

Unfortunately, the potential for conviviality exists in
many current computer systems  only in principle. Many
users perceive computer systems as unfriendly,
uncooperative, and their use as too time consuming; they
spend more time fighting the computer than solving their
problems. Many users depend on specialists (Òhigh-tech
scribesÓ) for help, and despite the fact that they deal with
ÒsoftÓware, they do not experience software as ÒsoftÓ (i.e.,
the behavior of a system cannot be changed without
reprogramming it substantially). The world of computing
is separated into a population of elite scribes who can act
as designers and a much larger population of intellectually
disenfranchised computerphobes who are forced into a
consumer role.

One of the biggest challenges for the HCI community
will be to understand the fundamental difference between
printed and computational media (and not being trapped
by the Òrear-view mirrorÓ view [36] nor the Ògift-
wrapping approachÓ of new technologies [19]).
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Figure 1: Design and use time

Figure 1 differentiates between two stages in the design
and use of an artifact. At design time, system developers
create environments and tools including help systems,
guided tours, forms, etc., and they have to make decisions
for users (who may want to be consumers or designers),
for situational contexts and for task that they can only
anticipate. For print media, a fixed context is decided at
design time whereas for computational media, the
behavior of a system at use time can take advantage of
contextual factors (such as the background knowledge of a
user, the specific goals and objectives of a user, the work
context, etc.) only known at use time. The fundamental
difference is that computational media have interpretive
power: they can analyze and critique the artifacts created
by users [22]Ñand users acting as designers will create
artifacts off all kinds. The challenge is to build new
innovative systems that allow the users to articulate
contextual factors (e.g., in using a specification
component [37] and/or infer this information from the
environment), which will serve as objects for
interpretation.

4. The Future of HCI from a
Consumer/Designer Perspective

4.1 HCI Is More than User Interfaces.

Human-computer interaction is more than Òscreen-
deepÓ [11,17,34]. The interface is importantÑbut if we
change only interfaces and not the systems behind them
we will only be able to scratch the surface. HCI should
strive for Òinterfaceless systemsÓ supporting human-
problem domain interaction [20] rather than human-
computer interaction in which nothing stands between
users and their tasks. It should be concerned with tasks,
with shared understanding, with explanations,
justifications, and argumentation about actions, and not
just with interfaces. Although the usual concerns of
interface designers (creating more legible types; designing
better scroll bars; integrating color, sound, and voice;
developing models of keystroke use [7]) are all important,
they are secondary considerations. The essential
challenges are improving the way people can use
computers to work, think, communicate, learn, critique,
explain, argue, debate, observe, decide, calculate,

simulate, and design. The emphasis in the future has to
be on humans and their tasks, not on computers.

4.2 Supporting Skilled Domain Workers.

Whereas computer scientists find computers
intrinsically interesting and programmers like computers
because they get to program, skilled domain workers
regard computers as useful, sometimes even indispensable
machines capable of helping them work on their problems
more productively, creatively, and with greater pleasure
[33,39]. As argued before, skilled domain workers are not
novices or naive users, particularly with respect to domain
concepts. They are people who have computational needs,
who want and need to be designers, and who want to
make serious use of computers in their work, but they are
not interested in becoming professional programmers.  

They are skilled and knowledgeable in their respective
domains; they use computers by choice and over extended
periods of time. To understand their use of computers
requires a new orientation for many current HCI efforts.
Rather than focusing on short-term, tool-oriented events,
educational, social, and organizational needs (dealing with
activities that range for days, months, and years) have to
be investigated [8]. Traditional HCI efforts focus on
evaluating the usability of the tools, rather than their
applicability to the problem domain.

4.3 High-Functionality Applications:
Creating Usable and Useful Systems.

Computer systems today are increasingly used to
model parts of the world and not just to implement
algorithmsÑand the reality that they model is not user-
friendly. Systems that try to capture and model reality
will therefore be complex, high-functionality applications.
A general-purpose approach to creating tools aims to
make them useful for a large number of problems.
Systems with such a rich functionality are useful by
offering a broad functionality, but they create serious
usability problems for software designers and domain
workers. Designers using these systems can no longer be
ÒexpertsÓ (meaning individuals who know everything
about a system) with respect to all existing tools. High-
functionality applications create a Òtool-masteryÓ burden
that can outweigh the advantage of the broad functionality
offered. The challenge is to change the ÒversusÓ
relationship between usable and useful into an ÒandÓ
relationship [17].

4.4 Closed versus Open Systems.

Closed systems (in which the essential functionality is
anticipated and designed at design time; see Figure 1) are
inadequate to cope with the tacit nature of knowledge and
the situatedness of real-world problems. High-
functionality applications offer too much functionality in
the abstract, and they often fall short providing the



functionality and the knowledge needed for a particular
situation. In our research we have carefully analyzed why
simulation environments such as SimCity will not be
used for real planning and working environments.
SimCity acknowledges that users might want to design
their own structures by providing the SimCity Urban
Renewal Kit (an add-on module to increase user control),
but it does not allow users to define new behavior. For
example: if users notice that the crime rate is too high,
they can build more police stations to fight crime, but
they cannot increase social services or  improve education
to prevent crime. These empirical studies have led us to
the following claims:
¥ Software systems must evolve; they cannot be

completely designed prior to use. Design is a
process that intertwines problem solving and
problem framing [49]. Software users and designers
will not fully determine a systemÕs desired
functionality until that system is put to use [27].
Process models that describe the different phases of
the software life cycle need to take advantage of this
fact [21].

¥ Software systems must evolve at the hands of the
users. End users experience a systemÕs deficiencies;
subsequently, they have to play an important role
in driving its evolution. Software systems need to
contain mechanisms that allow end-user
modification of system functionality [46].

¥ Software systems must be designed for evolution.
Through our previous research in software design,
we have discovered that systems need to be
designed a priori for evolution [25] Software
architectures need to be developed for software that
is designed to evolve [15]. This is not only true for
software, but for other artifacts as well, such as
buildings [3]. Brand argues: ÒAlmost no buildings
adapt well. TheyÕre designed not to adapt; also
budgeted and financed not to, constructed not to,
administered not to, maintained not to, regulated
and taxed not to, even remodeled not to. But all
buildings (except monuments) adapt anyway,
however poorly, because the usages in and around
them are changing constantlyÓ.

5. Brief Summary of our Work

In our research in the Center for LifeLong Learning &
Design [32], we combine the analysis and assessment of
new computational media with the exploration of
alternatives. Our work focuses specifically on (1)
designing media and tools that users can learn, use,
modify, and extend according to their needs; (2)
supporting Òhuman-problem domain communicationÓ in
which the computer disappears as medium in the
background and at the same time tasks come to the

foreground; and (3) providing opportunities for self-
directed, lifelong learning.

5.1 Domain-Oriented Design Environments
(DODEs).

DODEs (a research topic that we have pursued over the
last decade [18,38]) can be built from appropriate
substrates and support the design and construction of
artifacts. They integrate working, learning, and
collaborating among professionals from specific domains
through mechanisms such as critiquing, catalogs of
existing designs, argumentation, and end-user
modifiability. Design environments not only can be used
to help novice designers, they also are able to support
designers as lifelong learners. DODEs are built upon
substrates that support the creation of complex, open, and
evolvable systems. Agentsheets [46] is an example of an
existing substrate that can be used to develop educational
interactive simulations. Agentsheets' visual programming
approach allows a wide range of users to create these
simulations in the context of self-directed learning, rather
than being confined to a consumer role of dealing with
what already exists. Within the context of DODEs, we
have explored a number of specific effort to support a
designer perspective.

Critiquing. Using design environments, designers create
artifacts serving as externalizations of their thoughts.
These artifacts can be critiqued by computational critics
[22], increasing the Òback-talkÓ of the design situation
[50]. Only designers, not consumers, can engage in
learning by doing, which has emerged as one of the most
effective learning strategy. Critiquing (even in the simple
form of a spelling corrector) requires computational media,
because the artifacts produced by domain designers (users
of the domain-oriented design environments)  at use time
(see Figure 1) need to be analyzed.

Organizational Learning and Organizational
Memories. Organizational learning focuses on recording
knowledge gained through experience (in the short term),
and actively making that knowledge available to others
when it is relevant to their particular task (in the long
term). A central component of organizational learning is a
repository for storing knowledge in an organizational
memory. Individual projects serve organizational memory
by adding new knowledge that is produced in the course
of doing design work, such as artifacts, design rationale,
and critiquing knowledge. Organizational memory is
sustained in a useful condition through a combination of
computational processes providing information and people
using it, learning from it, and actively contributing to it
(see Figure 2).

Dynasites [43] is a substrate for dynamic and evolvable
web-based information spaces. Dynasites investigates
computational support for collaborative working, learning,
and knowledge construction by postulating that



information spaces supporting these activities should
grow and be shaped over time by the people who use
them. Dynasites information spaces are websites (they can
be viewed through a web browser), but they differ from
most websites because they are dynamic and evolvable by
users. Dynasites information spaces are dynamic because
their pages are built at ÒuseÓ time (from a database)
whereas typical web sites are staticÑtheir links and
displays are determined at design time (see Figure 1).

Visual Agentalk and Behavior Exchange. While
Dynasites is a substrate for creating textual, evolvable
web-based information spaces, the Agentsheets Behavior
Exchange [47] extends these evolvable spaces to include
not only textual artifacts but computational artifacts
including simulations and agents. Agents in Agentsheets
are programmed in the programming language Visual
Agentalk suitable for end-users, reducing the demands on
end-users to migrate from consumers to designers.

5.2 The Seeding, Evolutionary Growth,
Reseeding Model: A Process Model for
Evolvable Systems.

We live in a world characterized by evolutionÑthat is,
by ongoing processes of development, formation, and
growth in both natural and human-created systems.
Biology tells us that complex, natural systems did not
come into existence at once but must instead evolve over
time. We are becoming increasingly aware that
evolutionary processes are ubiquitous and critical for
social, educational, and technological innovations as well.

The driving forces behind the evolution of these
systems is their use by communities of practice in real-
world problem solving as well as a changing world,
specifically changes in technologies. The seeding,
evolutionary growth, and reseeding (SER) model [21] is a
process description of how this happens. The main
aspects of the SER model can be characterized briefly as
follows:
¥ A seed will be created through a participatory

design process between environment developers
and domain designers. It will evolve in response to
its use in new design projects because requirements
fluctuate, change is ubiquitous, and design
knowledge is tacit.

¥ Evolutionary growth takes place as domain
designers use the seeded environment to undertake
specific projects for clients. During these design
efforts, new requirements may surface, new
components may come into existence, and
additional design knowledge not contained in the
seed may be articulated. During the evolutionary
growth phase, the environment developers are not
present, thus making end-user modification a
necessity rather than a luxury.

¥ Reseeding, a deliberate effort of revision and
coordination of information and functionality,
brings the environment developers back in to
collaborate with domain designers to organize,
formalize, and generalize knowledge added during
the evolutionary growth phases. Organizational
concerns [26] play a crucial role in this phase. For
example, decisions have to be made as to which of
the extensions created in the context of specific
design projects should be incorporated in future
versions of the generic design environment. Drastic
and large-scale evolutionary changes occur during
the reseeding phase.

5.3 Assessment of the SER Model.

The SER model is motivated by how large software
systems, such as Emacs, Unix, and Microsoft-Word, have
evolved over time. In such systems, users develop new
techniques and extend the functionality of the system to
solve problems that were not anticipated by the system's
authors (following the observation that any artifact should
be useful in the expected way, but a truly great artifact
lends itself to uses the original designers never expected).
New releases of the system often incorporate ideas and
code produced by users.

The development of the Linux operation system (as a
prominent example of an open-source software system)
[45] provides an interesting existence proof that reliable,
useful, and complex systems can be built in a
decentralized ÒBazaar styleÓ by many [48] rather than in a
centralized, ÒCathedral styleÓ by a few. The Linux
development model treats users as co-developers and is
currently being tested in a number of new areas, such as:
(1) Netscape Communicator [40]; (2) Gamelan [24], the
first community repositories of Java-related information;
and (3) Educational Object Economy [14] a collection of
mostly completed Java applets designed specifically for
education.

DODEs pose a major additional challenge to make the
SER model feasible and workable: whereas the people in
the above-mentioned development environments are
computationally sophisticated and experienced users,
DODEs need to be extended by domain designers (end-
users with respect to computational media) who are
neither interested in nor trained in the (low-level) details
of computational environments. Domain designers are
more interested in their design task at hand than in
maintaining and evolving knowledge repositories per se.
At the same time, important knowledge is produced
during daily design activities that should be captured.

Figure 2 characterizes the duality and the distributed
nature of knowledge: a specific user can learn (specifically
learn in context and on demand) from a computational
environment (which contains knowledge and tools
contributed by many members of the community of
practice), but if this user considers her/himself a designer,
she/he will also contribute to the environment (assuming



mechanisms are available that allow her/him to do so
with a reasonable effort). This perspective illustrates the
concepts and need for co-adaptive systems: (1) users learn
from the systems, (2) users acting as innovators, co-
developers and designers adapt and evolve the systems,
and (3) support for organizational learning allows users to
share these adaptations with others.

End-User Modifiability,
End-User Programming

Learning on Demand

Figure 2: Duality between learning and
contributing

6. The Ubiquity of the Consumer/ Designer
Perspective

6.1 Learning and Education.

Even though the consumer/designer distinction
provides many important challenges for HCI research and
development of the future, it is a much more fundamental
aspect of human behavior. To provide evidence for this
claim, I briefly discuss its application to learning and
education.

One of the most impoverished paradigms of education
(based on the assumption that learners are consumers of
knowledge) is a setting where a single, all-knowing
teacher tells or shows presumably unknowing learners
something they presumably know nothing about [4]. This
model of education (which is widely practiced in our
educational institutions) has led critics such as Illich [29]
to the claims that our schools and universities are the
Òreproductive organs of a consumer societyÓ and Òpeople
who are hooked on teaching are conditioned to be
customers for everything else.Ó As an alternative (and in
analogy to Figure 2), we should reconceive classrooms
and work environments as places in which
subcommunities of mutual learners, acting simultaneously
as learners and as designers and active contributors, in
which peer-to-peer learning is supported and the teacher
acts as a Òguide on the sideÓ rather than as a Òsage on the
stageÓ and in which courses are considered as seeds rather
than finished products [19]. Such models of learning and
education will require innovative computational
environments that will share many of the requirements
and challenges articulated in this article. The argument
that consumerism is a mindset implies that there is no

evidence that a Òbig switchÓ theory will succeed, meaning
that a student who was educated as a passive consumer
will suddenly switch to an active contributor. If the world
of working and living requires a designer perspective (by
relying on collaboration, creativity, definition and framing
of problems, dealing with uncertainty, change, and
distributed cognition), then our schools and universities
need to prepare learners to be designers rather than
consumers to have meaningful and productive lives in
such a world.

6.2 Concerned CitizensÑTaking Control of
our Lives.

Citizens are being asked by initiatives in many parts of
the United States and other countries to participate in
community efforts (requiring substantial personal
involvement) in the construction of sustainable futures.
The Envisionment and Discovery Collaboratory [1] is an
environment that combines physical game boards with
computational simulations in order to support group
decision-making processes, mutual learning processes,
and the creation of shared understanding. The incremental
design and construction of an externalized world provides
opportunities for all involved stakeholders to act as active
contributors and designers.

6.3 Motivation and Rewards.

Computational support mechanisms are necessary
prerequisites, but not sufficient conditions  to motivate
people to become part of a Òdesign cultureÓ. People must
be motivated and rewarded for investing time and effort to
become knowledgeable enough to act as designers. These
rewards may range from feeling in control (i.e.,
independent from Òhigh-tech scribesÓ), being able to solve
or contribute to the solution of a problem, a passion to
master a tool in greater depth, a ego-satisfying
contribution to a group, and/or good citizenship to a
community.

6.4 Cross-Cultural PerspectivesÑa Word of
Caution.

I have written this paper  coming from a specific
cultural background: an embedding in European /
American culture in which individualism may be more
valued than collectivism. I believe that there are other
cultural backgrounds in which people feel more
comfortable  than in my own being guided by a saga (i.e.,
by listening to a teacher, by accepting the opinion
articulated or the artifact created by an ÒexpertÓ).  There is
growing evidence that many themes of HCI (as it takes
more cultural themes into account) will require more than
simple translations efforts when ideas and systems are
moved across cultural boundaries (themes explored by the
ÒCulture, Communication and CreativityÓ Cognitive
Science Laboratory  at the Nara Advanced Institute of



Science and Technology [9]. I believe that we all become
more aware of our own cultures as we encounter, reflect
and discuss different culturesÑan effort that I would
consider an important element of the Òdesigner cultureÓ
articulated in this paper.

7. Conclusions

HCI research and development have made very
important contributions over the last decade. The HCI
community has acquired a broad understanding of creating
computational artifacts fitting better human capabilities
and needs by creating theories and innovative systems
[28]. To make the next step forward, the HCI community
should accept the challenge to rethink computational
media in broader contexts. My claim is that
computational media can have the same fundamental
impact on our individual lives and our societies as
reading and writing had to move us from oral to literal
societies. The true contribution of computational media
might be to allow all of us to take on or incrementally
grown intoÑin areas which we consider personally
meaningful and important so we do not mind the
additional effortÑa designer role.
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