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ABSTRACT

Web stedesignispopular and prolific, meeting the communication needs of alarge user
community. Many of these Stesare poorly designed. This paper contendsthat it isnot enough
for educatorsto train designersin the mechanicsof HTML, tool usage, and modern web site
design techniques. Effectiveweb page design needsto put usability first, beforetool mastery.
Designing usable web pagesrequires an understanding of the Sit€’ saudience, category, content,
usability goals, and how to measureto achievethese goals. Web page design classes need to
includeiterative, order-independent, user-centered and eval uation-centered web sitedesign
processes to encourage the design of effective web sites.
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INTRODUCTION

TheWorld Wide Web isavast repository of information that connects people, providing
them accessto millions of web resourcesviathe Internet. Information is conveyed through the
use of text-based web pageswritten in a page description language call ed the hypertext markup
language (HTML). The usersof digparate machines can cross over architectural boundaries
to process, display and communicate thanks to the advent of TCF/IP.

Theinformation stored acrossthisvast communication network isenormous and growing
daly. Atleast 10,000 new web pagesare published daily, designed and developed by people
who give little thought to how the information will be used and by whom.

This paper examines the need for stronger user interface design practices in the
development of aweb site and recommends that the classes taught put usability design first,
before tool mastery or the employment of fancy techniques. Thereisno implied criticism of
those devel operswho concentrate predominantly on the production of web pagesthat usethese
latest techniques. Their efforts are applauded and many of them consider their user market
when selecting the right techniques to convey their message.
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USABILITY AND WEB INTERFACE DESIGN

User interface design involves the examination of who will beusing the product and how
it will be used to support the performance of tasks[Hix & Hartson 1993]. Activities, such as
profiling the user classesthat are performed to design user interfaces can a so be performed
during web pagedesign. Whileweb pagesmay seemsmpleto devel op, astronger examination
of their audience, category, and content lends itself to understanding their usability goals.

So key activitiesin the design of aweb siteinclude: identifying target audiences and
classfyingtheminto user classes, identifying what type of web sitethiswill be, and determining
the content of the site and any constraints or boundariesto it.

Profiling these user classes, selecting a category, and understanding the nature of the
content are fundamental activitieswhich every web page designer needsto consider. How to
perform these tasks is less obvious.

Audience

Who will be visiting the web site under development? If atarget population can be
identified, answering some key questions about the nature of this audience aidesthe designer
in the sdlection of good desktop publishing and layout considerations, such asthe use of color,
background images, fonts, styles, and multimediacomponents. It also helpsto determinethe
degree of control the user will need through the activation of objects and hypertext selections
[Champeon, 1999].

If the steisbeing designed for teensthat are Goths and enjoy alifestylethat includesa
certain amount of pathos, passion and thefedling that theworld isadark placeindeed, they will
not respond well to asite that was devel oped for the Young Republicans. The representative
audiencesmay be amilar in age, sex, demographics, and share many thingsin common, but thelr
preferences and what appeal sto them could be vastly different. Color selectionsalonewill
vary, with the Goths responding better to ablack background and startling imagesand font
techniques, whereasthe Young Republicans' sitewill most likely include metaphorswhich
foster the notion of patriotism and use red, white and blue fonts and images.

How does one profilethe user into user classes? Mayhew [Mayhew 1992] discusses user
profiles that identify the psychological characteristics as well as the knowledge, general
experience, and task experience of the representative user community. Similar typesof users
are grouped into user classes. The motivation, reading level, color sengtivity, culture, primary
language, software knowledge, and background experiences of usersisimportant asit dters
the solution set for the design.

Category

Why isthe category or type of web siteimportant? The category identifies basic goals
that need to be met for the web site to be successful. For example, aweb site designed to sdll
products will have goalsthat vary greatly from aweb site that is ego based or designed to
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inform the public of ahedth threat. Thesolutions, techniques, and design practiceswill vary
greatly between the two categories.

Common categories for web sites include:

. Sites that Sell Products or Services
. Information Sites

. Entertainment Sites

Ego-Based Sites

The primary usability goal is derived from the selection of a category. If the siteis
designedto sdll products, then the performance requirementsfor the Site are going to emphasize
fast |oad timesover high quality multimediacomponentsthat dow down theoverall [oad times.
It will impact the color and desktop publishing layout decisions, how product information is
structured, and the selection of effective metaphors.

Content

Oncethe category hasbeenidentified, the designer needsto obtain detailed information
concerning the content of thesite prior tofinalizing thelayout. But content isnot confined tothe
subject of the site, itsreason for existence. Content includes the solutions and strategies
employed to make it easy for the user to accomplish important tasks, such as information
retrieval and navigation, making a purchase, and obtaining feedback.

Design questions that need to be answered include the following:

e What are the mental models common to the target audience?

«  What analogies can be employed to make the web site easy to use?

e What information needs to be included?

«  How should thisinformation be organized across the collection of web pages?
e Which desktop publishing styles will best communicate the message?

e Which multimedia components will effectively communicate this information?
e How will the user navigate the site?

Metaphors teach the user how to perform vital tasksusing the web sitewhile minimizing
theneed for detailed ingtructions[Laurel 1990]. They help to reduce the complexity and need
for detailed instructions, but must be sel ected based on anidentification of mental model sthat
the target audience commonly understands [ Cooper 1995]. For example, when theicon of a
scissorsisused inauser interface, thisicon serves as ametaphor for thetask of cutting some
text or agraphic. Themental model of how thetask is performed includes gpplying the scissors
to the paper, so we know that something on the paper hasto be selected before it can be cut.

Not all users share common mental models and some users will have bad or poorly
understood mental models [Mayhew 1992]. Selection of good mental models requires
considerablethought and awareness of how one activity inthereal world might correlateto
another in the web page.
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Continuing with the product sales example, common metaphorsthat teach people how to
successfully buy products include the shopping cart metaphor and the checkout. With
minimal descriptions, users have expectations of how the site will behave to support their
performance of asaestask. They know that they have not paid for aproduct until they have
visited and completed the checkout task if the site has been designed in amanner consi stent
with the mental model of a shopping cart and checkoui.

Selecting good mental model's, understanding their correlating metaphors, and mapping
them to the user’ scognitivemodel isnot trivia [Schneiderman 1992]. How userspercelvea
menta model and respond to it tiesinto the notion of a cognitive and conceptual modd. Each
of these terms builds on the experience of the user thinking about atask, finding acorrelation
intherea world, mapping that activity intheweb site, and how they have understood the task
once interaction with the metaphor is complete.

The other questions concerning content and navigation al so need to be answered, but
require less explanation here.

USABILITY DESIGN PRACTICES

User interface design experts recommend avariety of Smple, yet effective desgn practices
which hepadesignteamto gain anearly vision of the product, communicateidesas, and provide
aforum for evolving, designing, developing and eva uating aweb interface. These practicesand
activitiesinclude:

»  Selecting an Order-Independent Process

e Setting Usability Goals

o  Profiling the User Classes

e ldentifying Mental Models

o  Selecting Effective Conceptual Models and M etaphors
«  Developing Storyboards

Developing Site Maps

e Selecting Good Test Tasks

*  Performing Early Usability Testing

. Measuring Each Usability Attribute

o  Assessing if Usability Goals Have Been Met

*  Repeating the Process, Using Iterative Refinement

An order-independent process allowsthe designer to perform the work in the order that
best meets persond and creetive needs. Stumbling blocksto creetivity include linear thinking,
adependence on performing tasksin order despitethelack of availableinformation at thistime.

Tegting the usability of theweb pageearly and oftenisvita to rapid interface devel opment
and assessment of ausableweb sitedesign. Empirical testing permitsthetrained observer to
watch auser perform tasksthat have been detailed solely by what needsto bedone. Usersare
not told how to perform thetask. Instead, their behavior isobserved and it is quite possible that
there are different methods of accomplishing any one task.
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Setting god sisdiscussed in the next section, and without goals, it ishard to assess that
they havebeen accomplished. Selecting metgphors based upon the mental model s of thetarget
audience was discussed in the category section. Incorporating objects and effective GUI
techniquesin aweb page does not automatically happen. It isthe conscious understanding of
which menu type to select based on the nature of the task.

For example, if the web page asksthe user to complete aform and provide feedback and
thelist of optionsismutualy exclusive, requiring the user to select one and only one, would a
radio menu be the optimum choice or acheck box menu? It is disturbing how many web stes
ask for one selection and then provide the check box menu which does not reinforce and
promote accurate usage.

Storyboards and site maps help designers visuaize the sSite and its specific pages, their
layout and navigationa properties. The Sitemap isan effective design tool, but isaso popular
when included in aweb page for use by visitors, easing the navigationa burden [Champeon
1999].

Test tasks must be sdlected which represent tasks common to awide number of usersand
they must be phrased to state what must be performed and not how it may be performed. This
testing is performed early and often in iterative refinement, permitting the designer to measure
usahility attributes, which quantify theusability goals. An attribute might bethe amount of time
it takesfor the page to load, and the quantification of it isno more than 10 seconds. Thetest
would be measured and recorded for later analysis, especidly if the page took longer to load.

Iterative refinement requiresthe designer to repeat the process until thesiteis complete
and has met the usability goals within the scope of the schedule and budget for the project.

USABILITY GOALS

Without goals, it ishard to know how to design the site. Without quantifiable usability
gods, it isimpossibleto measure and assesswhether it is usable with adegree of confidence.
The ability to design asite well, that is measurably successful, and repest this activity across
future sites, should be the goal of every web site designer.

So usability goalsneed to beidentified, then they need to be quantified [Hix & Hartson,
1993]. To quantify them, anumerical value needsto be set for each goal. For example, one
usability goal of aweb site might be high task performance. In asubject domain other than
web design, thisgod might refer to the volume of transactions. In the context of aweb site, the
designer might defineit asreferring to the speed in which theweb pageloadsand displaysthe
requested information given aparticular hardware configuration, bandwidth, and accounting for
congestionintrafficking. Thisquantifiable goa might be assigned avalue 10 seconds. A
usahility evaluation would messurethe timeit took for userswho represent the target audience
to load theweb page. Assigning anumber to define a performance metric givesthe designer
a baseline for measurement, comparison, analysis, and the determination of what to do next.
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Examples of usability goasinclude: easy to learn (measurable by thetime it takesto
perform common tasks); subjective satisfaction (measurable by a survey instrument); low
usahility error rate (noting when the user fatersin the performance of atask, goesto the wrong
location, has a typographical error, fails to successfully perform the task); high task
performance; and retainability (measuring the interface usage over time, assessing that the user
retainsknowledge of how to useaninterfacethat isinfrequently used based on periodic tasks,
such as completing atax return).

How often isthe need for specific and quantifiable goals taught and emphasized in the
classsoom? Sdecting and defining effective goasisnot an easy task. 'Y et without measurable
goa s and awell-defined metric to serve asapoint of comparison, evaluators cannot determine
if the web site and its interfaces are usable.

MEASUREMENTSIN ASSESSING USABILITY

Empirical testingiscritica to ng usability. Observing the behavior of auser during
the performance of common web Ste tasks provides an opportunity for collecting measurements
that will beanalyzed to determine whether the siteisusable[Nielsen 1992]. A user-centered
design process involves the user early in the process [Norman & Draper 1986]. In an
eval uation-centered design process, the user performs common test tasks so that thetrained
observer can collect measurementsthat will later be andyzed to assess whether usability goas
have been met.

Once usability goals have beenidentified and quantified, userswho represent the target
audienceevauatetheste. Their behavior during the performance of thesetasksisnoted, and
measurable activities are recorded. These measurements might include:

How long it takes for each page to load?

How responsive isthe system to a user’s request?

. Does the user go to the wrong web pages when seeking specific information?

»  Arethere navigation problems?

» Isthe message unclear or hard to understand?

«  Doesthe site support the user’ s behavior during the performance of these tasks?

Once testing has been conducted, and measurements taken, they are analyzed to
determine what needs refinement and change. This processisrepeated under an iterative,
eval uation-centered process until the web site meetsits usability goals. Many aspects of the
design and devel opment process can be changed, not just the design and development of the
actuad dte. These might include the test tasks and how they are phrased, the godsthemsalves,
the content, the conduct of the evaluations, and the measurement collection activities.

CLASSROOM OBSERVATIONS

Teaching web designershow to design for usability isnot atrivid activity. Many designers
areresistant to the notion of auser-centered and eval uation-centered design approach. Many
tend to put content and the employment of sophisticated presentation techniques first.
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Anyone can develop aweb Site that |oads and runs reasonably well, and might even look
attractive to theuntrained eye. But the design and development of an effective and measurably
usable[Niel sen 1992] web siterequiresan assessment of the audience, anidentification of the
common tasksthat they will perform, and an empirica evauation of the web site’ susability to
assessif usability goals have been met. The order in which activities are performed isless
important than whether the evolving web site has been effectively tested at each stage of the
process and converges upon these quantitative usability goals.

The ability to predict the design of ausable web site that meets well-defined needs and
to repeat this activity on future projectsisthe god of the professona web designer. Tothis
end, it isrecommended that the design practicesthat are effective in user interface design for
other subject domains be employed during web site design to ensure the usability and
productivity of future web sites.
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