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Abstract
This treatise seeks to show that the concept of general solutions within the theory of

user interface design has led to untenable interfaces that can never be perfectly

usable. In support of this thesis, a critical examination of the notions of the “typical

user” and “consistency” and their relationship to general notions of the user is

offered. As a solution, a new vision of adaptive interfaces is set forth: dissent-driven

selection systems. These combine the notions of intentional programming, natural

selection, and stimulus-response to provide a continuously adapting environment

with the goal of providing an individuated experience.
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Introduction
Each of us is an individual. While we operate in social groups, and much of our

experience of life is shaped by interaction with other human beings, when all else is

striped away we are left with the notion of an individual self. This can be seen in the

philosophical investigations of Descartes, for his celebrated utterance “Cogito Ergo

Sum” first assumes an “I.”

This work is motivated by a simple notion: each individual, each “I”, has his or her

own private utopia. We can read More’s Utopia and B. F. Skinner’s Walden Two and

discover bits and pieces of their ideal landscape that attract us, and others that

repulse us. In short, we all have our own ideas about what we like and what we

prefer. If utopia were to exist for everyone, each individual would have to have

things exactly their way. The political theory of Preference-Utilitarianism espouses a

similar vision of the ideal state of affairs: a condition in which each individual’s

preferences are satisfied as much as possible.

The goal of human-computer symbiosis is a utopia of sorts. Like a utopia, it will

probably never be achieved, and it is also quite a ways off from the current state of

affairs. We’ve decided that since we can’t design user interfaces for everyone, we’re

left with generalizations and (as I’ll argue) frustration.

Yet why can’t we design interfaces for everyone? If we were clever, we could design

a system that tailors software for every single user. And curiously enough, we can

harness the detection of user frustration as a means to make this tailoring happen. It

might not be utopia, but it could certainly be an improvement over our current

predicament.
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The next section discusses our predicament by critically examining generalization,

and the theoretical mischief it has caused. This is approached by reviewing the

literature about general principles with an emphasis upon articles that are critical

towards these principles. Within this discussion we’ll look at generalized typical

users, and generalized consistency as particular cases of how generalized thinking

has gone awry. Immediately afterwards a familiarization with the technologies and

concepts required for a possible solution, the dissent-driven selection systems, is

presented, along with a discussion of how interaction might occur with these

adaptive systems.
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An Abstraction for Everyone
The pedagogy of the user interface design community has long concerned itself with

methods to design for groups of users. Techniques for arriving at the “best” interface

for a group of users are sought. Typically, a litany of holistic principles for usable

designs is issued. Two of the most common are to create a consistent interface and

to know the typical user. A deconstruction of both of these methods is offered here

to argue that the theoretical notion of a generalized “best” interface is faulty, and

that it is a source of frustration.

The Trouble with Typical Users

The myth of the typical user has a long history in the literature of Human-Computer

Interaction. In 1971, Hansen’s dictum “know the user” prompted designers to

include “learning what typical users needs, what tasks they do and how they do

them, and how they react to the software that is implemented” as part of their

design process (Baeker, et al., 1995, p.783).

Since then, user interface guidelines have urged the investigation of general user

characteristics. User-centered design techniques, such as GOMS, are offered as

methods that can yield “general characteristics about users.” (Microsoft, 1998).

Friedman, for instance, advocates the need to “Educate developers about users and

their work” since it might “tell us the needs of a specific group.” (1989). The idea is

that once the typical user is understood, then an interface that effectively satisfies

their needs can be designed.

But can individual users be understood by lumping them into abstract categories?

Dervin attacks this idea in her critique, “Users as research inventions: How research
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categories perpetuate myths.” She seeks to show that typical user categories

perpetuate false generalizations about who users are. She argues that “The

traditional categories of users that now dominate views of communication systems . .

. [provide] no basis for system design to resolve these inequities.” While her critique

is mainly targeted toward remedying social inequities, it also shows that our model

of user groups “makes haves and have-nots inevitable.” Essentially, certain interface

designs favor particular types of users and prohibit use by others.

Interestingly enough a parallel discussion has occurred in the literature of

communication. Writers often need to assess their audience, in order to better adapt

to their needs. An enormous debate has occurred about nearly every aspect of

audience analysis, and it is beyond the scope of this treatise to examine it in depth.

However, there are some serious criticisms of the notion of a knowable audience that

are of relevance to our discussion. Walter Ong’s declaration that the writer's

audience is fiction is one of the more substantial. Ong argues that writer’s audiences

are myths used to ease the constraints imposed on writers in much the same way

that the typical user eases constraints upon interface designers.

Literary theory also provides a postmodern critique of the “typical user.” Most

schools of postmodern thought are critical towards representations of any sort. The

typical user is an abstract representation for each of the individuals in the user

population. Since representations are dependent on the knowledge of the user

population, and as absolute knowledge is quite questionable in the eyes of

postmodern thought, this representation must be discarded as fallacious.
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The notion of a typical user is at fault for a least some part of the frustration

software consumers have come to expect in using computers. The typical user is at

odds with the very individuality and diversity that makes up some much of our

identity. It is not surprising that when faced with dehumanized solutions, people

become agitated. Generalized interfaces don’t cater to the needs of culturally diverse

user groups:

While issues in cultural and gender diversity are vitally
important to the future of human-computer-interaction,
they cannot be addressed by prejudicing the results with
overly-generalized characterizations of user populations
and vague, unsupported guesswork about what specific
user populations find to be an “appealing perceptual
experience.” (Teasly, et al., p.40)

We cannot rely on abstract generalizations of users if we are to make interfaces

accessible and appealing to all users. Clearly then, the myth of the typical user and

the belief that general traits of user groups are knowable both need to discarded.

A brief thought experiment can be conducted in support of this analysis: how would

one go about describing the typical user for Microsoft Windows? Or the typical

audience of a very popular web site, such as www.yahoo.com. The populations for

both of these products are so large that concrete description become impossible. In

addition, the traits of users for a certain product are not static, but fluctuate over

time. As users become more familiar with a particular technology or piece of

software, their needs can change drastically. “Designers cannot anticipate all of a

user’s needs or preferences, especially since situations evolve over time.” (Baeker, et

al., 1995, p.783). Users are really a moving target of sorts: not really completely

same from one moment to the next.
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This line of reasoning is perhaps best summed up by Ben Shneiderman’s comments

on Designing the User Interface. He reaches a startling conclusion about the typical

user in the face of individual diversity:

“There is no average user, either compromises must be
made or multiple versions of a system must be created”
(1987).

Let’s look at a brief theoretical explanation as to why “compromises must be made”

when using generalized notions of the user. Donald Norman in The Psychology of

Everyday Things offers a compelling model (see Figure 1) of how software comes to

be conceived by the user (1988).

Design Model User's Model

Designer User

System Image

System

Figure 1: Norman's Conceptual Models.

A designer concocts a model of what the user’s schema for the product should be.

This is embodied in the “system image” which is (more or less successfully)

communicated by the system’s design. User frustration can occur when the

designer’s mental model of the system is incompatible with the user’s schema as the

user begins using the product. The software does not make sense to the user since

the underlying image does not relate appropriately to the user’s schema. The user is

left with short end of the stick: altering their schema until it is compatible with the

designer’s schema of the product. Consider the following: the designer of user
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interfaces is designing for an abstraction: the typical user. No single user’s schema

will be precisely identical with that of the typical user. The degree to which the two

schemas deviate from one another corresponds with the degree of frustration the

user is saddled with if they are to use the system effectively. If the user deviates too

radically from the designer’s model, they may be precluded from using the system

effectively altogether.

The problem is that there is no such thing as a typical
user . . . Indeed, people’ s adoption of software is often
less a matter of finding a perfect fit with the system
than it is of conforming to organizational constraints,
finding adequate functionality, and being willing to
accept the challenges of learning and using a less than
perfect system (Baeker, et al., 1995, p.783).

So compromises that destroy the “perfect fit” users are looking for must be made if

software is designed for generalized audiences. We are then left with the alternative:

designing “multiple versions of a system.” Before we turn our attention to methods

for doing so, a second notion intimately related to generalization of users needs to

be examined.

The Trouble with Consistency

Like the “typical user” consistency is also one of the earliest principles identified for

making general interfaces more effective. Today’s user interface design guidelines

and instructional books constantly reinforce consistency’s importance:

• “Consistency is important through all aspects of the interface, including

names of commands, visual presentation of information, and operational

behavior” (Microsoft, 1998).

• “In most cases, consistency should be valued above idiosyncratic

cleverness” (Apple, 1988).

• “Strive for consistency” (Shneiderman, 1987).
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• “Build consistent human interfaces” ( Rubenstein and Hersh, 1984).

So what is this general notion of consistency that is held up as an all-important trait

of usable interfaces? The trouble is we don’t really know: “What is (not) clear,

however is precisely what we mean by consistency”  ( Reisner, 1981).

When one gets to the core of the issue it becomes obvious that generalized

“interface consistency is a largely unworkable concept” ( Grudin, 1989). Consistency

is really something that is in they eye of the beholder, always with respect to some

outside measure. This is often echoed in descriptions of consistency: “one prominent

interface designer said, ‘I know consistency when I see it’” ( Grudin, 1989).

Holistic claims that consistency is of paramount importance start to lose their

strength when one comes to realize that we don’t really have a general notion of

consistency. Jakob Nielsen and Don Gentner, in an attempt to “transcend the

principles behind conventional graphical interfaces” argue that:

“Consistency is one of those principles that sounds like a
great idea when you first come across it, but it is very
difficult to apply the principle in any real situation where
there is a wide array of conflicting things which you can
be consistent.” (1996).

When one delves into it, the nebulousness of general consistency begins to interfere

with designing effective interfaces for individuals. Especially because general

consistency is at odds with the principles behind individually adaptive interfaces

In an astonishing case study about the design of Microsoft Project, David Caulton

and Ken Dye conclude that: “The results of this study refute global claims that

‘consistency is good’, and ‘we should always prefer consistency’”. Their data actual

shows a statistically significant (p < 0.01) improvement in usability for an interface
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that is suitable-to task, and yet externally inconsistent. We are told to design

consistent interfaces, and yet there is evidence that consistent interfaces sometimes

hinder usability. So where are we left? We must reassess consistency in a less

general, more individual context.

Many have observed that there are actually several competing notions of

consistency. Consistency doesn’t occur in a vacuum, it is always “with respect” to

some other concept. Jonathan Grudin, in his excellent article “The Case Against User

Interface Consistency” provides an analysis of consistency that divides it into internal

and external consistency. He comments that “consistency is used in three

interrelated senses: internal consistency of a design with itself; the external

consistency of a design with other interface designs familiar to a user; and

external anagogic or metaphoric correspondence of a design.” The following table

builds upon this and shows different sorts of consistency, and the types of

advantages they might afford.

Interface consistency with respect to: Affords:

Task Ease of use

Metaphor Ease of learning

User interface framework Ease of learning

Designer’s schema Ease of design

Figure 2: Types of conistency and respective affordance

This list is not exhaustive, but recapitulates some of the most common sorts of

consistency. Depending on which sort of consistency we are talking about, our
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interface can be more or less effective in serving users. Each of these notions will

now be examined in depth.

When an interface is consistent with respect to task, it is designed so that aspects of

the interface conform to the task analysis of the work the software facilitates. This is

not typically spoken of as consistency, but when thought about in the right light, the

“suitability-to-task” Caulton and Dye discuss is the degree to which the task is

consistently represented in the interface.

Figure 3: Caulton and Dye's Goal-Based Menus

They created an experimental version of Microsoft Project which had “Goal-Based

Menus” (see figure 3) and contrasted it with the standard version of Microsoft Project

with “Office-Consistent  Menus” (see figure 4).  In doing so, Caulton and Dye made

Microsoft Project consistent with the task individuals were trying to perform instead

of the rest of the Microsoft Office software suite, and a higher degree of usability was
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achieved (as was noted above). While they thought of the interface as “inconsistent,”

since it was not consistent with the user interface framework (their understanding of

consistency). What they overlooked is that this is consistent with the task. This is

sometimes spoken of as internal consistency.

Figure 4: Microsoft Project Office-Consistent Menus

Software interfaces that are consistent with respect to metaphor are easy for

complete neophytes to approach, but hinder long-term ease of use and proficiency.

If a metaphor is followed too closely, what first afforded ease of learning may come

to hinder the interface:

The Macintosh’ s basic problem is the earthbound
metaphor that underlies it—  ideas like “file,”“ folder,”“
desktop.” These ideas are patterned so closely on
preexisting physical models that the software is
seriously constrained . . . (Gelernter, 1998, p.64)

So interfaces consistent with respect to metaphor have a definite place, but should

not be used with indiscretion . . . their use comes at a cost.
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Consistency with respect to user interface framework (like Microsoft’s Office-

Consistent Project) also has its pros and cons. One of the more important

advantages is that users familiar with one application in a set of applications

consistent with respect to a single user interface framework can transfer knowledge

gained in one application easily to another. However, this is typically done “at the

expense of internal consistency” (Grudin 1989). We are forced into “designing ‘least-

common denominator’ interfaces in which all the UIs are shackled with the problems

of each of the applications” (Caulton and Dye, 1997). This typically impacts long

term ease of use and proficiency.

An application can also be consistent with the designer’s schema. Judy Ramey once

spoke of an anecdotal example of this: an interface for a graphics program was being

assessed. The layout of a tool palette seemed rather arbitrary. When the designer

was questioned, they noted that the tool icons were laid out so that the tools

involving vector routines were on top and the tools involving bitmaps were on the

bottom. While this made perfect sense to the software designer, it could have been

bewildering to users. Designing applications this way is presumably easier and

quicker for software designers, but results in interfaces that are markedly less usable

and learnable.

Grudin has argued that systems designed with respect to task facilitate ease of use,

but are at odds with ease of learning. He provides an ingenious example: attempts

to optimize the familiar keyboard. I will extend his example with the inclusion of my

categories, and use it to explicate the differences between them.
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A  B  C  D  E  F  G  H  I  J

 K  L  M  N  O  P  Q  R  S  ;  '

   T  U  V  W  X  Y  Z  ,  .  ?

The alphabetic keyboard

Q  W  E  R  T  Y  U  I  O  P

 A  S  D  F  G  H  J  K  L  ;  '

  Z  X  C  V  B  N  M  ,  .  ?

The QWERTY keyboard

?  ,  .  P  Y  F  G  C  R  L  /

A  O  E  U  I  D  H  T  N  S  -

  ‘  Q  J  K  X  B  M  W  V  Z

The Dvorak keyboard

Figure 5: Grudin's Keyboard Example

The alphabetic keyboard, for instance, is consistent with respect to metaphor (the

alphabet) and consequently, the easiest to learn. The standard QWERT keyboard is

consistent with an already familiar user interface framework (existing typewriters),

and is consequently ease to learn for previous users. The Dvorak keyboard is

consistent with respect to task, and is the easiest to use, furthering proficient users.

It is clear then, that each of these different notions of consistency have their benefits

and weaknesses. Which should be the “general” notion of consistency, the higher

form of consistency to which all interfaces should be held accountable? We have

come to see that none of them should be given that honor. Instead, we ought to

allow the adaptation of consistency as is appropriate to the user’s current needs. A

user could be presented with an interface consistent to metaphor initially, and then

work up to an interface consistent to task instead of being forced to choose one or

the other and stick with it indefinitely.

What’s Left?

Consistency and “knowing the user” have started to lose a bit of their luster as

universally applicable concepts. Previously these sorts of absolute principles were a

sort of necessary evil. While they are moderately successful at creating usable
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interfaces they, as we have seen, are far from ideal. Once it is realized that it is not

necessary to design generalized interfaces these previously necessary maxims

become irrelevant.  The frustration that stems from ill-fitting general solutions can

be circumvented by an alternative approach.

We must with discard with generalization and generalized solutions in favor of

individualization and specific solutions. This is not done easily, though. As we have

seen, much of current software design and usability assume a generalized solution.

Software must be re-thought to facilitate individuation, and so must the methods

used to create software. If the software we design for groups of users proves

unwieldy, perhaps we ought to try designing for just individual people. The next

section focuses less on the methods and more on the implementation of a theoretical

model for individuation.



An Interface for Everyone
When individuals choose their clothing they often exhibit personal style. They

express what their tastes are, and often aspects of their identity. Our current user

interfaces are very much like uniforms: they all look the same, with a few minor

differences. This section describes software technologies that allow interfaces that

mirror the sort of motley clothing choices we currently have today.

The dissent-driven selection system architecture borrows heavily from precursor

attempts at personalization. It is really an amalgamation of many of these

technologies instead of an outright re-conception. The whole being greater than the

sum of its parts, this combination affords tailoring that previously would have been

too time-consuming to be carried out at a large scale. Let’s look more closely at the

technologies dissent-driven selection systems are based upon.

Figure 6: Lippman and Kermode's Personalized Movie

Precursor Personalization

The idea for dissent-driven selection systems started with an article about internet

“Media Banks.” Lippman and Karmode of the MIT Media Laboratory “discuss audio-

visual presentations . . .assembled on-the-fly” (see figure 6) as a synthesis of video-

on-demand and internet services (Lippman and Kermode 1996). Most of their
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discussion is primarily concerned with technical details of the implementing Media

Banks. However, some of their content concerns itself with one obvious application

for this technology: personalized multimedia. They suggest that if several modular ,

and interchangeable components were available then a movie could be tailored to an

individual user.

A second technology that influences the thinking behind dissent-driven selection

systems is the “separable interface.” Reynolds in “A Critical Examination of Separable

User Interface Management Systems” discusses this topic in depth:

Put simply, separable interface theory is a theoretical
framework for creating user interfaces that emphasize
the independence of the user interface from the
functional aspects of the system that the interface
serves. The promise of separable user interface theory is
that it could one day lead to "the automatic (or
semiautomatic) construction of user interfaces"
(Reynolds, 1997).

Sun Microsystem’s recent release of the Swing User Interface library as part of its

JAVA language, provides one such example of a separable interface. They developed

independent “Look and Feels” for JAVA applications (figure 7) that are

interchangeable, and don’t influence the core, functional aspects of JAVA

applications.

Figure 7: Different Java “Look and Feels”
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A single function component can easily be made to appear and even act several

different ways. This was created in order to make JAVA programs concurrently

consistent with several different user interface frameworks. Sun intends developers

to choose the interface look and feel that they think an application’s users might be

most comfortable with.

Underlying Technologies

Intentional programming is a current research pursuit of Microsoft Research. We are

already familiar with programming, but what is “intention”?

The basic abstraction in IP is the intention, so-called
because its only invariant is the computational intent in
the human creator's mind . . . By designating their
intention, their appearance and their implementation
can be controlled by arbitrary computation which can be
as independent of - or as cooperative with - other
intentions as desired. New intentions may be introduced
with arbitrary looks and behavior, and the looks and
behavior of existing intentions can be also changed
arbitrarily. (Shaw, 1998)

Intentional programming describes methods with which components can be made

extremely flexible and interchangeable. The aim of intentional programming is to

facilitate “automatic generation of custom reusable componentry” (Microsoft,

1998[2]). Since these custom components can be swapped-out arbitrarily, or respect

to some set of rules, we can create applications out of LEGO-like components, and

change them around without impacting the usually dependencies.

These intentions alone are simply more flexible modules for code. That itself does

not offer us much. However, when these components are made “phenotypes” within

a genome of applications, and their success with a specific individual selected for, we

can suddenly radically adapt interfaces, but in order to do this we need to

understand a bit of the theory behind genetic algorithms.
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Genetic algorithms attempt to computationally mimic the processes of evolution by

using natural selection based on a certain fitness function. This is important with

respect to the problem of individualizing interfaces because “Evolution can also be

seen as a method for designing innovative solutions for complex problems” (Mitchell,

1998).

One particular methodology within genetic algorithms is of particular interest to us:

that is the island model presented David Levine in his talk “Introduction to

Evolutionary Algorithms.” The island model mimics the sort of evolution witnessed by

Darwin on the Galapagos Islands: multiple independent populations evolving

separately, but which occasionally have transfer certain organisms from one

population to another.

A dissent-driven selection system treats each individual as an island of evolution,

with their own particular “environmental” conditions. Each genetic string competing

on this island represents a hypothesis about what the user finds to be human-

computer symbiosis. The degree to which this gene is successful determines whether

it “survives” or not within the user’s interface. When a gene dies, it is replaced by a

similar gene from nearby islands (or individuals that are determined to be similar

through the process of collaborative filtering). If something isn’t working for a user,

something that is working for a similar user is tried instead. So a set of intentional

components (as described above) competes within this system to evolve an interface

for the user.

So what initiates this whole selection process? The user’s frustration. In the simplest

model, when a user is annoyed with the way something is designed (for whatever

reason) they manually select an option that initiates the adaptation process. The
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current component or application is then determined to be non-viable in the user’s

environment, or an unsuccessful hypothesis about what the user likes, is and

replaced with another component which we think might work for the user based on

information gained from other users. In this way the user interface management

system becomes a sort of stimulus-response loop. When a user gets angry, instead

of ignoring it altogether, the stimulus is used to initiate adaptation within the

interface to fix this emotional response. The concept of stimulus-response is

borrowed from David Wolber’s description of an approach to programming by

demonstration. (1997)

An interesting aspect of this approach is that it assumes very little about users. It

does not assume them to be part of general categories or that they prefer one sort

of consistency over another, only that they will like and dislike certain interface

widgets more than others.

Use Scenario

Let’s see how interaction would actually occur within one of these systems. Imagine

that a user of a particular word processor becomes frustrated with certain aspects of

the application. Let’s say that the application doesn’t provide enough information

about the document the user is trying to compose. After struggling with the

application and its help file for a while, the user gets fed up and decides to see what

other interfaces are available for accessing the sort of document they’re working on.

The user knows that there are other components available, but is unsure which

components might be better.
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The user selects a function in the window that begins the selection process discussed

above. Ideally the menu, icon, command, etc. that initiates this would be as

available as “help” has been traditionally.

Figure 8: Give users a way to dissent

This causes the system to do a quick analysis of the open application to determine

which widgets are involved, and which can be swapped out. The system then goes

on the Internet to see what users on neighboring interface “islands” are using. A list

of these widgets is provided to the user, along with descriptions. The user finds one

that sounds as if it will better satisfy their needs and selects it. The computer

immediately binds this widget to the application that the user was operating, and the

user can continue working, having created a better working environment for

themselves.

Possible criticisms

There are, however, a number of possible criticisms that can be made about dissent-

driven selection systems. The most damaging is that applications would be difficult to

support. It is possible with such as system that no two users would run the same

application. Each application is tailored in ways to facilitate individualism, but which

might exacerbate fixing problems.
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Another that can be made is that users might not want applications to change over

time. This is quickly defused when it is realized that all adaptation within a dissent-

driven selection system could be user-initiated. That way, a user’s interface will

never change arbitrarily, or without warning.

A business case for such a system also remains to be made. How would companies

make money by designing systems that are so flexible? Who owns an application

that is a conglomerate of components made by several companies or individuals?

Perhaps companies can charge for application models in which components are

swapped out, and also charge separate fees for the use of the widgets involved. This

is an interesting topic, and unfortunately beyond the scope of this discussion.

The coupling of one of these systems with an affective system, as described by

Picard (1997), is another interesting topic that also needs to be explored further.

Affective systems are capable of recognizing user’s emotions and expressing their

own. If this sort of system were capable of detecting frustration, then the user would

not necessarily have to be responsible for dissenting, and initiating the selection

process. This could occur automatically. In addition, the user’s mood could be

constantly be monitored when using applications, and analyzed overtime. If the

user's emotial state continually drops when using a certain application or

combination of applications, those could be gradually selected against once a

threshold is reached. The exact setting of this threshold is debatable, a more in

depth study of self-organizing criticality might yield a good answer.
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Conclusion

This treatise has sought to offer a brief, but complete look at making our clumsy

general solutions more granular, and presumably more effective. It is much more of

an attempt to take a snapshot of ongoing work than to present a definitive

discussion.
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