L SRR ETI T A HoME | SERVICES | PuBLIcATIONS | PROJECTS | BIOGRAPHY

What Does Usabili ty Mean:
Looking Beyond' Ease of Use’

by Whitney Quesenbery

The definition d usahility is smetimes reduced to "easy to use," but this over-simplifi es the problem and povides little guidance for the
user interface designer. A more precise definition can ke used to understand wser requirements, formulate usahility gods and dedde on
the best techniques for usahility evaluations. An understanding d the five characteristics of usahili ty — effective, efficient, engagng, error
tolerant, easy to learn — helps guide the user-centered design tasks to the god of usable products.

MEANINGS OF USABILITY

The word "usability" has become a catch-phrase for products that work better for their users, bu it is difficult to pin down just what people
mean byit. Is ‘usability’

aresult — software that is usable;

aprocess aso called user-centered design, for creaing usable software;

aset of techniques, such as contextual observation and wsabil ity testing, wsed to achieve that result; or
aphilosophy d designing to med user needs?

PownE

These different meanings can be described in four key requirements:

¢ Usability meansthinking about how and why people use a product.
Goodtednical writing, like goodinteraction design, focuses on wser’ s goals. Thefirst step in creating a usable product is
understanding those goals in the context of the user’ s environment, task or work flow, and letting these needs inform the design.

e Usability means evaluation.
Usability relies on wer-feedbadk througheval uation rather than simply trusting the experience and expertise of the designer. Unlike
conventional software aaceptance testing, wsabili ty evaluation involves watching real people use a product (or prototype), and using
what is learned to improve the product.



e Usability means morethan just " ease of use"
The 5 Es—éefficient, effedive, engaging, error tolerant and easy to learn — describe the multi-faceted characteristics of usability.
Interfaces are evaluated againgt the combination d these charaderistics which best describe the user’s requirements for successand
satisfadion.

o Usability means user-centered design
Users are satisfied when an interfaceis user-centered —when their goals, mental models, tasks and requirements are all met. The
combination d analysis, design and evaluation all approached starting from the user’s point of view creaes usable products.

DEFINING EASE OF USE
The definition d usability in the ISO 9241standard is:

"The extent to which a product can be used by specified users to achieve specified gods with effediveness efficiency, and
satisfactionin aspedfied context of use"

This definition can be expanded, and made more comprehensive, by including five characteristics which must be met for the users of a
product:

o Effective
Efficient
Engaging
Error Tolerant
Easy to Learn

Effective

Eff ectivenessis the completenessand accuracy with which users achieve specified gaals. It is determined bylooking at whether the user’s
goals were met succesgully and whether all work is corred.

It can sometimes be difficult to separate eff ectivenessfrom efficiency, but they are not the same. Efficiency is concerned primarily with
how quickly atask can be completed, while eff ectiveness considers how well the work is done. Not all tasks require dficiency to be the
first principle. For example, in interfaces to financial systems (such as banking machines), eff ective use of the system -- withdrawing the
correct amount of money, selecting the right accourt, making a transfer correctly —are more important than marginal gainsin speed. This
asumes, of course, that the designer has not created an annoying a over-controlling interface in the name of eff ectiveness



The quality of the user asgstance built into the interface can have a strongimpact on eff ectiveness. The dfectivenessof an interface often
relies on the presentation d choicesin away that is clearly understandable to the user. The more informative an interface can be, the better
users are able to work in it withou problems. Goodinterface terminology will be in the user’ slanguage and appropriate to the task.

Another design strategy to increase eff ectivenessisto dffer redundant navigation, especially for ambiguous stuations. Althoughthis may
create inefficient paths, it all ows the user to work eff ectively by making more than ore choice lead to the correct outcome. This can be
especially valuable in interfaces which suppat infrequent users or those often urfamili ar with the content domain.

Efficient

Efficiency can be described as the speed (with accuracy) in which users can complete the tasks for which they use the product. SO 9241
defines efficiency as the total resources expended in atask. Efficiency metrics include the number of clicks or keystrokes required or the
total ‘time ontask’

It isimportant to be sure to define the task from the user’s paint of view, rather than asasingle, granular interadion. For example, a
knowledge base which dded ou small snippets of information might be very efficient if each retrieval was considered ore task, but
inefficient when the entire task of learning enoughto answer auser’s questionis considered.

Navigation design elements such as keyboard shortcuts, menus, links and aher buttons all have an impact on efficiency. When they are
well-designed, with clearly expressd actions, lesstime and effort are needed for the user to make navigation and action choices..

Making the right choices for efficient use of the software depends on an uncerstanding d the users and haw they prefer to work. For
example, are they likely to use the interface infrequently or to be habitual users who might learn hidden controls and shortcuts? Do they
use the keyboard, mouse or other inpu devices? For example, keyboard shortcuts can be extremely efficient for proficient users who work
with the interfaceintensively. If they are the primary interactiontod, they can slow down users who are unfamiliar with them, or with the
software. Similarly, an interface structured arounda set of hierarchical choices which may be the best solution for one-time or infrequent
users, might be frustratingly slow as the only way of interacting with a frequently-used program.

Engaging

Aninterfaceis engagingif it is pleasant and satisfying to use. The visual designisthe most obvious element of this characteristic. The
style of the visual presentation, the number, functions and types of graphic images or colors (espedaly onweb sites), and the use of any
multimedia dements are al part of a user’simmediate reaction. But more subtle aspects of the interface aso affect how engagingit is. The
design and readability of the text can change a user’ srelationship to the interface & can the way informationis chunked for presentation.
Equally important is the style of the interaction which might range from a game-like smulation to a simple menu-command system.



Like al usability characteristics, these qualities must be appropriate to the tasks, users and context. The style of engagement that is
satisfying for a repetitive work tod is different than an e-commerce site. Even within the same classof interfaces, different users may have
widely divergent neads. What isimportant is that the design med the expectations and neeads of the people who must use the interface.

Error Tolerant

The ultimate godl is a system which has no errors. But, product devel opers are human, and computer systems far from perfect, so errors
may occur. An error tolerant program is designed to prevent errors caused bythe user’ sinteradion, and to help the user in recovering from
any errorsthat do accur.

Note that a highly usable interface might treat error messages as part of the interface, including not only a clear description d the problem,
but also dred linksto choices for a path to corred the problem. Errors might also occur because the designer did na predict the full range
of ways that a user might interact with the program. For example, if arequired element is missng simply presenting away to fill in that
data can make an error message look more like awizard. If a dhoice isnot made, it can be presented withou any punitive language.
(However, it isimportant to note that it is possble for an interface to become intrusive, or too actively predictive.)

For those errors which are out of the control of the interface— system fail ures or other disasters - take aleson from flight attendants and
quietly, camly guide the user throughthe processof helping the program recover from the problem.

Some guidelines for preventing errors are:

o Makeit difficult to take incorrect actions. Design links and butons to be distinctive, use clear language, avoiding technica jargon,
and ke sure that dependent fields or choices appear together.

o Makeit difficult to take invalid actions. Limit choices when passible to those which are @rrect, provide clear examples for data
entry, present only appropriate navigation options.

o Makeit difficult to take irreversible actions. Provide the ability to back track, provide meansto undo @ reverse actions, avoid dead-
end screens. Don't indiscriminately use confirmations — users become insensiti ve to them.

o Plan for the unexpeded. Allow for users to add new entries, take exceptional routes throughthe interface or make choices you dd
not predict. Be polite @ou "correcting” mistakes that may arise from this lack of foresight.

Easy to Learn

One of the biggest objedions to "usability" comes from people who fear that it will be used to creae products with alow barrier to entry,
but which are not powerful enoughfor long,sustained use.

But learning gaes onfor the life of the use of aproduct. Users may require aacessto new functionality, expand their scope of work,



explore new options or change their own workflow or process These changes might be instigated by external changes in the environment,
or might be the result of exploration within the interface.

Aninterfacewhichis easy to learn allows usersto buld ontheir knowledge without deliberate effort. This goes beyonda general
helpfulnessto include built-in instruction for difficult or advanced tasks, access to just-in-time training elements, conrectionsto damain
knowledge bases which are criti cd to effective use.

Allow usersto buld on na only their prior knowledge of computer systems, but also any interadion petterns they have leaned through
use in a predictable way. Predictability is complementary to interface consistency. A consistent interface ensures that terminology daes not
change, that design elements and controls are placed in familiar locations and that similar functions behave similarly. Predictability
expands thisto place information a controls where the user expectsit to be. This concept has been discussed in connection with Palm

Pil ot design—and especialy important if you make an interface which goes beyondthe boundaries of simple platform design standards.
Good wse of predictability requires careful user analysis and olservation, bu can make new functions easy to learn by providing controls
where the user expects them to be.

WORKING WITH THE FIVE E'S

Finding the right balance between the usabili ty characteristics for the specific design context is an important part of the user analysis. The
difference in emphasisis helpful in understanding distinctions between user groups and in thinking throughthe implications for the
interface design. Two fictional examples show this at work.

A Corporate Human Resources (HR) Site

A typical web knowledge management system is used by employeesto look upinformation abou their benefits, including ogions for
leave, medical benefits and scholarship suppat. These users might expressthe foll owing reeds (in arder of importance)

o Effective—Users were most concerned that they had accurately foundall of the options which applied to them, and that they
understoodall the implications of any choice they made.

e Easyto Learn — The site used infrequently. When they did visit it, users needed information abou difficult life events, often uncer
personal stress Usersdid nd exped to gain any mastery of the site, and wanted gudance throughany procedures.

o Efficient — The previous HR system involved completing paper forms and waiting for an appantment with a spedalist — a process
that often took severa days. Users wanted to get answers more quickly than that. They were willing to spend a reasonable amourt of
time on the site when it produced answers. They were will ing to tolerate minor delays while forms were processed when they gat
results within minutes.

o Engagng — Users wanted a pleasant experience, but were most concerned with a presentation d the material they could understand
easily than with "whiz-bang" features



o Error Tolerant — They assumed that they could trust the site to make calculations correctly. This characteristic was last in their
priority, assuming that the system would na make mistakes.

A Conference Registration System

Contrast the previous example with users of an orline conference registration system. These users (also fictional) will use this ste once,
but are spending arelatively large sum to register. Their experience of the conference itself may depend onthe successof the registration
system.

o Efficient — The users saw registration as a simple task and were not willing to spend much time oniit, espedally compared to filli ng
in a paper form.

e Error Tolerant — They were concerned that the system might make mistakes in processng their choices, and wanted good
validation, confirmation and error natification duing the process. They also wanted to be sure that they could change their minds
withou needing to start the processover.

e Engagng — Some users expected to have options or features explained during the registration process All wanted clear,
understandable presentation, citing dfficult paper and online forms they had encourtered in the past as problems.

o Effective— They asumed that they would be registered corredly. This characteristic is placed lower onthe list because of user
emphasis on error handingto prevent problems.

o Easyto Learn —Because they saw the task as sSmple, users assumed that they would be able to complete it withou asgstance.

Thinking though ser’ s perspective

Althoughthe examples abowe are fictional, they illustrate one way to use the five usabili ty charaderistics to understand the user
requirements and mental model for atask. By breaing davn the generali zed concept of usabili ty into specific areas, the users can be
understoodin a multi-dimensional way, and usability becomes more than a simple requirement that the program be "easy to use."

A useful exercise isto write a statement for eadch characteristic for each user group. These statements can be written in the third person (as
abowve) or can be turned into first person statements as away of capturing a sense of the emotion a tone surroundng each statement.
Where direct quates from users are available, they add richness and credibility. Sometimes the directnessof the quae or the diversity of
users that the quaes show can be helpful in making wsers come alive for bath to bah designers and devel opers.

There are several benefits of this exercise. Thefirst isto help specify the user groups. When agroup d statements ssems correct for one
user, but nat for anather, this may be exposing important differencesin user requirements. Anaother isto forcethe user analyst into aclea
and concise expresson d user neals. Finaly, it can be auseful tod to buld a consensus within ateam on the user analysis.

This exercise @n be dore at the beginning d a project, even before any user analysis or observation has been dane. In thisversion, the



work focuses on the group s current understanding d users. Points of disagreement indicae aneed for better understanding d users.
Points of agreement can be confirmed throughanalysis. The set of statements for each identified target user group serves as a benchmark
for future work.

After user analysis, the exercise is repedaed. Places where the team’ s initial version dffers sgnificantly from the post-analysis version
need careful attentionto be sure the implications for the design are understood.

Conrectionto usability gaals

Usability goals can also be tied to the five characteristics. Each user need statement can be turned into a usability goal or requirements. For
example, requirements can be spedfied with arange of acceptable values, such as:

o Efficient - "The user will be able to succesdully complete the registrationin under 3 minutes®

o Effective - "Lessthan 5% of the registrations will have errors, omissons or inconsistencies requiring a follow-up contact by the
staff "

o Engaging - "At least 80% of employees will expresscomfort with using the onli ne system rather than visiting the HR office."

e Error Tolerant — "The system will validate dl housing, med and tutorial choices and all ow the user to confirm pricing for these
options before completing the registration.”

o EasytoLearn —"Userswill be ableto successully complete a benefits calculation withou needing any external instruction a help
screens.”

One aspect of transforming archetypal user statementsinto usability goals must be stressed. Users often plaae alow importance on
charaderistics which they simply expect to be well represented in the interface. An example of thisisthe assuumption bythe conference
registration system user that the task was ssimple enoughthat ease of learning was not a critica fador. In creating wsabili ty goals, the
emphasis must be reversed, with a priority placed onmeeing those base-line assumptions. An interface that failsin thiswill not be usable,
even if it meets other requirements. In fad, this basic failure will | ikely cause failuresin ather areas. For example, if the registrationis
difficult to learn, users are likely to take longer to complete the task, exceeding efficiency targets, and be less accurate, falingin

eff ectiveness.

Planning wsability evaluations



Understanding specific targets for these usability goals aso helps plan usability evaluation. The testing techniques slected may vary,
depending onwhich o the characteristics you are most interested in. Some can be tested with early prototypes or even paper mockups, but
others require working software or very highfidelity prototypes.

Characteristic Type of Usability Evaluation

Efficient Time (or court clicks or page views) realistic tasks. Must use working versions of the
software and dausible sample data.

Effective Evaluate tasks for how accurately they were completed, and haw often they produce
errors.

Engaging User satisfaction surveys or qualit ative interviews can gauge user acceptance and
attitudes towards the software.

Error Tolerant Include task scenarios with paential problemsin test use scenarios

Easy to Learn Control how much instructionis given to test participants, or carefull y recruit users

with different levels of domain knowvledge and experience.

In planning wsabili ty evaluations, be sure that the most important characteristics are included, and tested in aredi stic way. For example, if
efficiency isthe most important characteristic,

CONCLUSION

Usability and wser-centered design areiterative. The work proceeds in a cycle of hypahesis and evaluation, with a picture of users and
design solutions to med their needs buil ding in richness and completenesswith each iteration. The five E’s (effedive, efficient, engaging,
error tolerant, easy to learn) provide the practitioner with a set of charaderistics which can be used to organize and analyze information
from users. They offer trace-ability from initia information-gathering throughrequirements stting and finaly in evaluation. This might
allow the understanding d the specific needs aroundeach characteristic to grow, or be an oppatunity to confirm whether the user
requirements were dhasen corredly in the early stages of the project. In either case, they let you go leyond"ease of use" in apradical way
and help make it easier to make products more usable.
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