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Preface 

Software developed in recent years has been devoting an average 
of 48% of the code to the user interface [Myers and Rosson 1992]. It 
would thus seem justified to allocate a reasonable proportion of the 
effort in software development projects to ensuring the usability of 
these user interfaces. This book tells you what to do if you decide 
to improve usability. 

The main goal of the book is to provide concrete advice and 
methods that can be systematically employed to ensure a high 
degree of usability in the final user interface. To arrive at the perfect 
user interface, one also needs genius, a stroke of inspiration, and 
plain old luck. Even the most gifted designers, however, would be 
pressing their luck too far if they were to ignore systematic usability 
engineering methods. 

Audience 

The book has a very wide intended audience. First of all, it is natu-
rally intended for the people who actually design and develop 
computer systems and user interfaces since these individuals have 
the ultimate power to improve usability. The book is crammed 
with practical advice for including usability considerations in the 
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software engineering process, and developers and project 
managers should read through the entire book. The book is also 
intended for people who design documentation, help systems, and 
training courses, since these are elements of the "total user inter-
face" just as much as the screen designs. This book is not intended 
to teach technical writing as such, but it can help writers produce 
support materials that users will find easier to use. 

Furthermore, large parts of the book should be helpful to the users 
themselves and to computer support managers who need to deter-
mine which computer systems and software to recommend to their 
users. Even though it is fairly rare for customer organizations to 
perform their own usability testing, there is no reason why a large 
organization should not use some of the techniques in Chapter 6, 
Usability Testing, to compare software packages and whole 
systems before deciding on what to buy. Smaller organizations and 
individual users can use the definitions in Chapter 2, What Is 
Usability?, and the usability principles in Chapter 5, Usability 
Heuristics, as a checklist to consider whether an interface seems 
usable before buying it. Multinational corporations and other inter-
national organizations should benefit from Chapter 9, International 
User Interfaces, when planning the requirements for their informa-
tion systems. Finally, user organizations that contract out for soft-
ware development can use Chapter 4, The Usability Engineering 
Lifecycle, and Chapter 8, Interface Standards, to help set require-
ments that will ensure the usability of the product they will eventu-
ally receive from their vendor. 

The executive summary in Chapter 1 is intended to help those 
readers who may not have time to read the entire book. It is espe-
cially intended for managers who are considering whether their 
companies are devoting sufficient effort to usability and what 
concrete steps they can request to ensure improved usability of 
their systems. It should be read by all readers, however, as it is not 
just a summary; it also addresses several topics that are not covered 
in the rest of the book, such as the cost/benefit trade-offs of taking 
human factors seriously 
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Most of the examples in the book come from user interfaces to 
computer systems. The methods can be used for the development 
of interfaces to any kind of interactive system, including most 
consumer electronics products, and they are even useful for the 
development of certain information-intensive types of noninterac-
tive products such as computer printouts, time tables, and driving 
directions. For example, van Nes and van Itegem [1990] describe 
the use of a logging method (see also page 216 ff.) in a usability 
study of an advanced car radio with 37 functions. For half a year, 
four drivers had every use of practically all of these functions from 
their new car radio automatically recorded. The results showed 
that some of the novel features went unused and that others were 
used differently than the designers had intended. A follow-up user 
interview revealed that the users still had not understood some 
features after half a year of use. One user complained that the auto-
search tuning mechanism skipped some radio stations, whereas in 
fact it operated at three successive sensitivity levels and would 
pick up the missing stations at the second or third scan. 

Any object, product, system, or service that will be used by 
humans has the potential for usability problems and should be 
subjected to some form of usability engineering. Human-computer 
interaction serves as the main focus of this book because it is the 
author's special area of expertise and because the potential for 
usability problems seems to be especially severe in computers, due 
to their ability to implement complex features and intricate interac-
tions. For other kinds of interfaces, slight modifications may have 
to be made, but the main principles in this book should still hold. 
For example, questionnaires and user testing have been applied to 
improve the usability of railroad cars [McCrobie 1989]. 

Teaching Usability Engineering 

Several universities have developed both traditional courses and 
continuing education efforts in various aspects of human-
computer interaction [Baecker 1989; Carey 1989; John et al. 1992; 
Mantei 1989; Mantei et al 1991; Preece and Keller 1990,1991; Strong 

xi 

Petitioners 
Exh-1027, p. 012



U s a b i l i t y E n g i n e e r i n g 

1989; van der Veer and White 1990]. The Association for 
Computing Machinery's Special Interest Group on Computer-
Human Interaction (ACM SIGCHI) has even developed a recom-
mended curriculum for the teaching of human-computer interac-
tion [ACM SIGCHI 1992]. Typical topics covered in such courses 
include theoretical approaches to human-computer interaction, the 
implementation of user interfaces, and the actual design of user 
interfaces. The latter is often taught through exercises [Nielsen et al. 
1992; Winograd 1990]. In a survey of skills needed by usability 
practitioners [Dayton et al. 1993], the four skills rated as having an 
importance of more than 9.0 on a 1-10 scale were oral presentation, 
dialogue design, task analysis, and usability evaluation. The pres-
ence of presentation skills at the top of the list indicates that no 
usability project is conducted in isolation: to be successful, it needs 
to impact a larger development team. 

Usability engineering as such also seems to be taught more these 
days, either as part of a general HCl (human-computer interaction) 
course or as a course in its own right [Nielsen and Molich 1989; 
Perlman 1988, 1990]. This is especially true of courses taught by 
corporate training departments or offered as continuing education 
for software engineers. 

My main advice for the teaching of usability engineering would be 
to base the course firmly in the laboratory. Even though there is a 
substantial amount of theory and principles that can be taught in 
the auditorium, the most important aspects of design and evalua-
tion require a hands-on approach. Certainly, a required part of any 
usability engineering course should be to have the students 
conduct a user test with a small number of real users. Not only is 
this a good way to teach proper evaluation methodology, but more 
important, it is the only way to achieve the required revolutionary 
change in student attitudes. Most professional programmers and 
computer science students gain profound insights the first time 
they actually sit down with test users and observe them struggle 
with supposedly "easy" software. This is especially true if the soft-
ware was designed by the programmers or students themselves! 

xii 

Petitioners 
Exh-1027, p. 013



P r e f a c e 

Appendix A lists several practical exercises touching upon impor-
tant aspects of usability engineering. The way these exercises are 
described is mostly intended for self-study readers, but they can 
easily be expanded into more elaborate assignments for class use. 
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matter what else is done to improve the interface, and one should 
therefore make it as easy as possible to recover from these errors. 

As mentioned above, system response times should be as fast as 
possible. In cases where the computer cannot finish its processing 
within the 10-second limit for keeping the user's attention, it 
should always be possible for the user to interrupt the computer 
and cancel the operation. In general, interfaces should show a high 
degree of responsiveness [Duis and Johnson 1990], to the extent 
that paying attention to the user's new actions should get higher 
priority than finishing the user's old actions. For example, if a 
graphics program takes a fair amount of time to repaint the screen, 
it should allow the user to scroll or to change the zoom level even 
before the screen has been completely redrawn. 

The various exit and undo mechanisms should be made visible in 
the interface and should not depend on the user's ability to 
remember some special code or obscure combination of keys. Visi-
bility is of course a general user interface design principle, with the 
possible exception of some dialogue accelerators, but visibility is 
especially crucial for exit support since users will need these mech-
anisms in cases where they are in unfamiliar territory and may be 
afraid to lose data if they do the wrong thing. 

5.7 Shortcuts 

Even though it should be possible to operate a user interface with 
the knowledge of just a few general rules, it should also be possible 
for the experienced user to perform frequently used operations 
especially fast, using dialogue shortcuts. Typical accelerators 
include abbreviations, having function keys or command keys that 
package an entire command in a single keypress, double-clicking 
on an object to perform the most common operation on it, and 
having buttons available to access important functions directly 
from within those parts of the dialogue where they may be most 
frequently needed. Pen computers, vertual realities, and some 
mouse interfaces may may also use gestures as accelerators. 
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session. Statistics on such "working sets" of files that are often used 
together are slightly harder to get right than statistics on the most 
recently used files, but they can offer users a convenient shortcut to 
get at several files in a simpler way than having to find them one at 
a time in the file system. 

System-provided default values constitute a shortcut since it is 
faster to recognize a default and accept it than having to specify a 
value or an option. In many cases, users do not even need to see the 
default value, which can remain hidden on an optional screen that 
is only accessed in the rare case where it needs to be changed. 
Defaults also help novice users learn the system since they reduce 
the number of actions users need to make before using the system, 
and since the default values give an indication of the kind of values 
that can legally be specified. 

5.8 Good Error Messages 

Error situations are critical for usability for two reasons: First, by 
definition they represent situations where the user is in trouble and 
potentially will be unable to use the system to achieve the desired 
goal. Second, they present opportunities for helping the user 
understand the system better [Frese et al. 1991] since the user is 
usually motivated to pay some attention to the contents of error 
messages, and since the computer will often have some knowledge 
of what the problem is. 

Error messages should basically follow four simple rules [Shnei-
derman 1982]: 

• They should be phrased in clear language and avoid obscure 
codes. It should be possible for the user to understand the error 
message by itself without having to refer to any manuals or code 
dictionaries. It might be necessary to include internal, system-
oriented information or codes to help systems managers track 
down the problem, but such information should always be given 
at the end of an otherwise human-readable error message and 
should be combined with constructive advice, such as "Report 
this information to your systems manager to get help." 
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