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Abstract

This paper discusses and presents interaction patternsin user interfaces. These patterns are

focused on solutions to problems end-users have when interacting with systems. The patterns take
an end-user perspective which leads to aformat where usability is the essential design quality. The
format is discussed and presented along with twenty patterns that have been written in that format.

Introduction

The patterns pr ed in this paper are part of an ongoing effort to describe successful solutions that benefit the
users of the system™ Consequently, they are solutions most of us are acquainted with. Other collections such as
Common Ground (Tidwell 1998) or the Web patterns collection (Perzel and Kane 1999) do not make the
explicit distinction between the user perspective or the designer perspective. Although some of those patterns
indeed benefit users, they lack the proper focus and rationale for it. For example, the problem statement in
Tidwell's patterns is typically of the form "How can the artifact best show ..." which does not explicitly relate to
a usage problem of users. Generally speaking, each pattern that focuses on the user perspective is also usable for
designers but not vice versa. Therefore, our patterns should benefit both designers and end users.

Interest in patterns for user interface design (UID) goes back to 1994 (Rijken 1994,Bayle 1998) but although
several pattern collections exist, an accepted set of such patternsi.e. pattern language, has not yet emerged.
There appears to be alack of consensus about the format and focus of patterns for UID. Consequently, a pattern
language for UID has not been established since it is hecessarily preceded by the development of a sufficiently
large body of patterns written with the same focus or "view". It is our opinion that patternsin UID require a
special format which isfocused on usability (van Welie, van der Veer, and Eliéns 1999,Hartson 1998).

Taking the User Perspective

When taking the user perspective it becomes important to put emphasis on the argumentation for how and why
the usahility isimproved. Without such arationale it isimpossible to see whether or why the solution is actually
agood and accepted solution. Certain solutionsin UID solve problems that designers or marketing people have
but not necessarily problems users have. E.g. banners and splash screens are accepted designs, but hardly for
usability reasons. It is not difficult to identify patternsin user interfaces but it is hard to identify those patterns
that really benefit the user, and explain the usability aspects.

There are many examples of bad and reoccurring user interface designs, making it hard to identify good
solutions. On the other hand, bad examples can be very useful to motivate designers to use patterns, similar to
the idea of anti-patterns. The "Interface Hall of Shame™ is a nice commented collection of such bad examples.
In other casesit is tempting to describe solutions that are minimizing usability related problems of user. For
example, validating data after a user has entered it is not always the best solution, although frequently used; the
user should not be allowed to enter syntactically incorrect datain the first place! The Unambiguous For mat
pattern can be used to achieve thisgoal.
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Categorizing User Problems

Our patterns are task related and in this collection we categorize them according to the kind of usage problems
they address. In (Norman 1988) several user interface principles are suggested. The principles give an indication
of the kind of problems and questions (McKay 1999) users may have when interacting with a system.

e Vishility. Gives the user the ability to figure out how to use something just by looking at it. Hmm, |
think this feature might do it...

+ Affordance. Involvesthe perceived and actual properties of an object that suggest how the object isto
be used. Now how does this object work? Oh, | get it...

e Natural mapping. Creates a clear relationship between what the user wants to do and the mechanism
for doing it. To perform my task, | need to select this option, enter that information, and then pressthis
button...

e Constraints. Reduces the number of ways to perform atask and the amount of knowledge necessary to
perform atask, making it easier to figure out. Oh no, what do | have to enter here? Ok, | just have these
choices...

e Conceptual models. A good conceptual model is one in which the user's understanding of how
something works corresponds to the way it actually works. This way the user can confidently predict the
effects of his actions. To performthe task, | provide the necessary information and gave this command
...and it seemsto work as | expected it to...

¢ Feedback. Indicates to the user that atask is being done and that the task is being doing correctly.
Great it worked!

These principles assume that users always exhibit fully rational behavior. In practice, users make mistakes and
do things they do not really wanted to do. Therefore, additional principles are:

e Safety. The user needsto be protected against unintended actions or mistakes. Oops! | made a mistake
and hereishow | correct it. Now | understand and I'll try again.

¢ Flexibility. Users may change their mind and each user may do thing differently. Now that | think about
it, that parameter should have been ... Cancel it, | want to change the order.

As can be observed, the questions of the categories are quite general and in our patterns the context description
isimportant to distinguish the situations when to use the pattern. Additionally, these problems can often be
solved by several solutions which makes it even more important to be precise and concrete.

A Focus on Usability

If we focus on usability problems of user, we need to work out what the implications are for the way we write
patterns. A pattern for UID should focus on solutions that improve the usability of the system in use, which must
be measurable in usage indicators. Usability can be measured with the following usage indicators; |earnability,
memorability, speed of performance, error rate, satisfaction, and task completion (van Welie, van der Veer, and
Eliéns 1999). Each pattern should therefore state the impact on these usage indicators. In short, if a"UID
pattern” does not improve at least one usage indicator, it is not a UID pattern. We believe that UID patterns
always use a certain ergonomic principle and the rational e section should explain how the ergonomic principle as
used in the solution leads to an improvement of the usage indicators. Most of the common pattern elements can
be used directly for UID patterns as well. However, it isimportant to write them down from the right point of
“view” . In our patterns we use the following elements:

» Problem. Problems are related to usage of the system and are relevant to the user or any other stakehol der
that isinterested in usability. In contrast to SE patterns, problemsin UID patterns should not be focused on
congtructional problems designers are facing. Hence, problem descriptions should often be user task
oriented and fall into one of the categories as defined by Norman.

. Usability Principle. Interaction patterns usually use a 'principle’ on which the solutions are based. A
complete set of principlesis not known yet but aninitial set can be given. The following list of usability
principlesis used grouped according to Norman’s (Norman 1988) user problem categories:

o Visbility: User guidance, Grouping, Incremental Revealing



Affordance: Metaphors

Natural M apping: Compatibility

Constraints: Minimizing actions, Self-explanation

Conceptual Models: Significance of codes, Compatibility, Adaptability
Feedback: Immediate Feedback, Legibility

Safety: Error Prevention, Error Correction, Forgiveness

O O O O o o o

Flexibility: Explicit control

. Context. The context is also focused on the user. What are the characteristics of the context of use, in terms
of the tasks, users and environment for which the pattern can be applied?

»  Solution. A solution must be described very concretely and must not impose new problems. However, a
solution describes only the core of the solution and other patterns might be needed to solve sub-problems.
Other patterns relevant to the solution should be referenced.

. Rationale. This section describes how the pattern actually works, why it works, and why it is good. The
solutions section describes the visible structure and behavior of the system, while the rationale provides
insight into the deep structure and key mechanisms that lie under the surface of the system. The rationale
should provide a reasonable argumentation for the specified impact on usability when the pattern is applied.
This section also describes the impact the pattern has on usability when it is applied. It describes what
usability aspects have been improved, and which ones have become worse. It is usual that a pattern
optimizes one or two aspects while other aspects have to suffer. Each solution tries to provide the right
balance in the specified context. Usability literature has identified the following measurable aspects of
usability:

Performance Speed. How fast users can work with the system.
L ear nability. How easy the systemisto learn.

M emor ability. How well users remember how to use the system.

o
o
o
0  Satisfaction. The satisfaction users get when using the system.
0  Task Completion. How much of the task could be completed.
o

Errors. The number of errors users made.

. Examples. The example should show how the pattern has been used successfully in a system. An example
can often be given using a screenshot and some additional text to explain the context of the particular
solution. It is preferable to use examples from real-life systems so that the validity of the pattern is
enforced. If awriter cannot find any real-life example, the pattern is not a pattern.

Thefieldsand “view” needed to write UID patterns are important. For example if the view is taken wrongly, one
might write patterns on “how to use tab controls’. Thisis very tempting to do especially when guidelines are
rewritten into pattern format. However, such views take on the perspective of the designer and not the user.
Moreover, the design knowledge about “how to use tab controls’ depends on the context of when it is applied,
the users and their task. In other words, it islooking at the problem from the point of the solution without
knowing the problem. Another addition we use in several patternsis a " Counterexample" section. Thisisan
example of areal application when the pattern should have been applied but was not applied. It creates akind of
anti-pattern effect as serves as an extra motivation for use of the pattern.

Using Ul Model Fragments in UID Patterns

Similar to patterns in Software Engineering, for UID patterns there is need for both abstract and precise
descriptions. A pattern focuses on the essence of a problem and its solution, and abstracts away aspects of the
design that is coincidental and irrelevant to the addressed problem and solution. To find a pattern and then apply
the identified and chosen solution, the pattern should also be precise. For SE patterns, the use of class and
collaboration diagrams is well suited for this purpose.

However, UID patterns need different representations, and the user oriented design representations like
snapshots, storyboards and sketches are problematic, since they are surface representations that lack the



abstraction and precision needed. User interface modeling languages on the other hand, support explicit, semi-
formal representations of “every” aspect of the design throughout the process, and provide both abstraction and
precision needed. Hence, Ul model fragments can be very useful when formulating interaction patterns. For our
collection of patterns we have started to develop a notation that is suitable for use in UID patterns, and believe
its usage can have several benefits:

1. When initially formulating the pattern, it helps us as patterns writers to abstract away particular irrelevant
aspects and focus on the core of the solution.

2. When classifying the pattern, it helps to see precisely what it addresses.

3. When selecting patterns for use it helps to see whether the pattern is applicable for the problems a designer
isfacing.

4. When applying the pattern solution, the precision of the fragments makes it easier to apply the solutionina
particular context. It may even aid in the actual implementation of the user interface.

Structuring the Collection

We consider the pattern collection presented here a starting point for a pattern language. The patternsin this
collection are linked and hence form a network of patterns. Besides the fact that patterns reference to other
patterns, patterns could also be categorized. For patternsin UID several organizing principles/categories have
already been proposed (Mahemoff and Johnston 1998). Mahemoff proposes the following categories: task
related patterns, user related patterns, user interface element patterns and system based patterns. A categorization
gives structure to a pattern collection and facilitates both selection and understanding of patterns themselves and
the whole collection.

Patterns can be used to learn about design but also as reference material when there is a need for them. We
consider the latter reason most relevant and it has determined the way we write down the patterns. We think the
reason why a designer wants to search for a pattern, should actually determine the optimal structure of the
pattern collection. For our collection, several alternatives are plausible. For example, the designer might want to
address a particular problem or she might be looking for a pattern that closely matches a specified context. Other
possible indices are the usability principle, the usage indicators that are involved, or patterns that only address
presentational aspects. Table 1 shows an example of a structuring based on the type of end user problem. On our
website, we use XML to describe patterns which facilitates several 'views' on the collection and the designer
could use aview that is appropriate. Since not many interaction design patterns exist and they have hardly been
used, we consider it premature to settle on one particular structure. Therefore, we present the patterns simply as a
linked collection.

Figure 1 Patterns and user problem categories

Visibility Command Area, Wizard, Contextual Menu
Affordance Mode Cursor, Like in the real world, Setting Attributes
Natural Mapping Like in the real world, List Browser, Continuous Filter, Navigating between spaces,

Container Navigation

Constraints Unambiguous Format, Focus
Conceptual Models Grid Layout, Like in the real world
Feedback Progress, Hinting, Contextual Menu
Safety Warning, Shield

Flexibility Preferences, Favourites
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