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    INTRODUCTION 
   Increasingly, software applications are built using web technologies and 
made accessible via web browsers (e.g., Internet Explorer, Firefox, Safari, and 
Opera). They are commonly referred to as  web applications , or hosted applica-
tions — applications based on a software as a service (SaaS) model      1    or cloud 
computing.      2    These web applications are different from more traditional web 
sites in that their emphasis is on allowing users to accomplish tasks such as 
send email, make travel reservations, fi nd homes, pay bills, transfer money, buy 
products, send invitations, and so forth (           Figures 1.1 through 1.4         ). Web sites, 
on the other hand, are content oriented and are designed to facilitate browsing 
and consumption of rather static information ( Figure 1.5   ).  

    BENEFITS OF WEB APPLICATIONS 
   The trend in favor of web applications is understandable in view of the benefi ts 
these applications offer, as described in the following sections (Baxley, 2003; 
Turnbull, 2006). 

    Ease of access 
   Typically, the only software users need to access and use web applications is a 
browser such as Internet Explorer, Firefox, Safari, and Opera. Users do not need 
to download and install separate software to use different web applications, 
although there are instances when they have to download helper applications 

                 Introduction   
 CHAPTER 1  CHAPTER 1 

   1  SaaS is a software application delivery model where a software vendor develops a Web-native 
software application and hosts and operates it (either independently or through a third party) 
for use by customers over the Internet. Customers do not pay for owning the software; they sub-
scribe to it and pay a regular subscription fee for using it.   
   2  Web applications are considered to be a form of  “ cloud computing ”  because applications and 
fi les are hosted in the Internet  “ cloud, ”  which consists of thousands of computers and servers, 
all linked together and made accessible via the Internet.   
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 FIGURE 1.1          Users can manage their email via the Web, as in this example from Yahoo! Mail, which is similar to its 
desktop counterparts such as Microsoft Outlook, Mozilla Thunderbird, and Eudora.    

or plug-in modules, such as Adobe Flash, Java, Microsoft Silverlight, and so 
forth, to access all or part of a web application. 

   Moreover, because both the application and information are stored on serv-
ers of the application’s providers and not on users ’  computers, users can access 
web applications from almost anywhere, as long as the computer they use has 
a web browser and Internet connectivity. This remote data storage also facili-
tates sharing and collaboration among users; for example, users can share 
bookmarks with applications such as Delicious (  www.delicious.com  ) and Furl 

 FIGURE 1.2          Users can search for travel options and make reservations using web applications 
like Expedia.    
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 FIGURE 1.3          Users can fi nd homes for sale, assess the value of a home, and see recent sales of homes in a 
neighborhood on sites such as Zillow.com.    

 FIGURE 1.4          Users can buy products on sites like Buy.com.    
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(  www.furl.net  ), and remotely collaborate on the same documents using produc-
tivity applications such as Google Docs and Spreadsheets (  docs.google.com  ) and 
Zoho (  www.zoho.com  ).  

    Ease of deployment 
   Web applications are also popular with businesses and software developers 
because they can be developed, updated, and maintained remotely without 
requiring users to install (or reinstall) them. A related advantage of web appli-
cations is that they  can  perform as specifi ed regardless of the operating system 
on users ’  computers. They can be built once and deployed to almost any user, 
rather than creating separate versions of applications for Microsoft Windows, 
Macintosh OS X, GNU/Linux, and other operating systems.  

     “ Trained ”  user base 
   The Web’s growth and widespread adoption (from 16 million users in 
December 1995 to almost 1.5 billion users in June 2008, according to Internet 
World Stats;   www.internetworldstats.com  ) has made the Web style of interaction 
familiar to a large number of users. Most Internet users can now be expected to 
be familiar with web browser terminology such as home, back, forward, book-
marks, hypertext links, submit buttons, and so forth. With this knowledge, and 
the fact that using web applications does not require elaborate installations, 
barriers to their use (or at least to try them out) are much lower. Further, it 
helps that many popular web applications are now available for free or have a 
free trial period.  

 FIGURE 1.5          Ultragrain allows users to access static information about the company and its 
products on its web site (www.ultragram.com).    



5

    Maturity and reliability of network connectivity 
and web technologies 
   An important roadblock for earlier web applications was unreliable network con-
nectivity and signifi cantly inconsistent web standards support — that is, HTML, 
CSS, and JavaScript — in web browsers. This is no longer the case. Adherence to 
web standards is improving, and browser inconsistencies that used to cause frus-
tration for web developers are decreasing. In addition, network connectivity and 
broadband access is becoming more reliable, more ubiquitous, and cheaper to 
use. According to Website Optimization the use of broadband Internet access 
grew to 57 percent in US homes in March 2008 and was 90 percent among 
active Internet users (  www.websiteoptimization.com/bw/0807/  ). This stable platform 
has also spawned the availability of visual development tools and frameworks to 
facilitate web application development.   

    CHALLENGES TO DESIGNING INTERFACES 
FOR WEB APPLICATIONS 
   Despite these benefi ts and increasing use, designing interfaces for web applica-
tions remains diffi cult. Challenges in creating usable interactions are mainly 
related to the underlying  “ loosely coupled ”  web architecture, a limited set of 
interactive controls natively supported in web browsers, and the lack of design 
guidance as to how user interactions should be implemented. 

     “ Loosely coupled ”  web architecture 
   An important challenge faced by web application designers is caused by the 
 “ loosely coupled ”  or  “ stateless ”  nature of the Web. The Web’s interaction par-
adigm is very simple: Users request web pages with web browsers, and serv-
ers respond by sending the requested pages to the browsers or informing users 
if there are problems retrieving those pages. However, once a user’s request is 
satisfi ed by the web server, by sending the web page to the browser, the con-
nection between the web server and the web browser is severed. When a user 
makes a subsequent request, the connection is established again with the server 
until the new web page is  “ reloaded ”  in the user’s browser. 

   Each page reload, or page refresh, is marked by perceptible delays caused by 
the need to establish the connection, the server to respond to the request, the 
network to receive the page, and the browser to reload the page. This creates a 
jumpy and discontinuous experience for web application users. For example, a 
user browsing a hierarchical tree structure of items may have to wait after every 
click to expand, or collapse, a data node for the page to reload and see the 
expanded, or collapsed, view. Although this problem is addressed to a great 
extent by the use of scripting technologies such as JavaScript and Rich Internet 
Applications (see Chapter 8), it’s an important user experience issue faced by 
most web applications.  

Challenges to Designing Interfaces for Web Applications
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    Limited set of controls, or widgets, to support 
application design 
   In the current version of HTML (version 4.01), native support for controls is 
limited to text boxes, radio buttons, checkboxes, dropdown lists, and com-
mand or action buttons. It does not offer support for sophisticated interactions 
common in desktop applications such as spin controls, calendars, wizards, 
tabs, toolbars, drag-and-drop, fl oating palettes, dialog boxes, context-sensitive 
menus, and so forth, which are available in even basic desktop applications. 
Although such controls can be developed using JavaScript and Cascading Style 
Sheets (CSS), a lack of inherent support for them has led to a variety of imple-
mentations with inconsistent presentations and interactions.   

    Inconsistent interaction approaches 
   Both the underlying technological architecture of the Web and the limited 
set of controls available make it diffi cult to create interactions for web appli-
cations comparable to desktop applications. Additionally, because most web 
applications are designed to be browser-agnostic, interactions and appearance 
cannot be simulated to match all operating systems; for example, tabs in the 
Macintosh OS X Aqua interface are visually quite different than the tabs in the 
Windows Vista interface ( Figure 1.6   ). 

   Although the Web’s relatively unrestricted development environment offers 
considerable creativity and fl exibility to designers, the resulting diversity and 
inconsistency in user interfaces and interaction approaches in web applications 
is often challenging for users. This is due to the fact that users are faced with 
a variety of styles of interfaces and interactions, each with its own vocabulary 
of objects, actions, and visuals mixed together in the same application (see 
Tidwell, 2006).  Figure 1.7    shows an example of changing the tab name in Zoho 
Notes (a note-taking web application like Microsoft OneNote) and Zoho Sheet 
(a worksheet web application like Microsoft Excel). To change the tab name in 
Zoho Notes, users must double-click the tab name and a Rename dialog pops 
up. In order to change the tab name in Zoho Sheet, users must right-click the 

        NOTE      
   The next version of HTML (version 5) will support additional form elements that are 

currently part of the World Wide Web Consortium’s (W3C) Web Forms 2.0 (  www.w3.org/

TR/web-forms-2/  ). This new version offers additional form controls (e.g., the   < datalist >   

element to create combo-boxes and the   < output >   element to show values derived 

from other form controls) as well as an extension to existing form controls (e.g.,   < input 

type="date" / > ,  < input type="email" / >  , etc.), which makes web application development 

a little easier. Opera (version 9 and above) currently supports Web Forms 2.0 enhance-

ments and offers a good platform to develop interactive prototypes.     



7Challenges to Designing Interfaces for Web Applications

 FIGURE 1.6          Tab controls in the Macintosh OS X Aqua interface (a) and Windows Vista interface (b).      

(a)

(b)

 FIGURE 1.7          Two different interaction approaches for changing the tab name in Zoho Notes (a) 
and Zoho Sheet (b).      

(a)

(b)
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tab and select the  “ Rename ”  option, which displays a pop-up window to allow 
users to change the tab name; double-clicking just selects the text. 

   To address these design challenges and accompanying usability problems, 
many corporations develop user interface design guidelines and style guides to 
manage the web application’s  “ look and feel. ”  

   Applying design guidelines to develop usable web applications is not easy, 
however. Design guidelines are limited in their effectiveness, as they often 
advocate high-level principles (e.g., make system status visible; recognition 
is better than recall; prevent errors) or offer very specifi c guidance (e.g., align 
table headings to match the alignment of column data). On the other hand, 
design style guides focus on branding and visual design aspects and are usu-
ally specifi c to a platform (e.g., Macintosh OS X Aqua and Windows Vista) or 
to applications developed by a specifi c corporation (e.g.,  “ Oracle Browser Look 
and Feel [BLAF] Guidelines, ”  2004), and do not necessarily provide detailed 
guidance for developing usable interactions. 

   Design guidelines and style guides are also quite lengthy and diffi cult to fol-
low, because implementing one interaction requires user interface designers 
to be familiar with several sections within the document. For example, Apple’s 
 “ Human Interface Guidelines ”  document is about 400 pages long, and to 
 create a dialog with form controls, a designer would have to be familiar with 
several sections within  “ Part III: The Aqua Interface ”  ( Figure 1.8   ), which has 
about 250 pages allocated to it. 

   Finally, design guidelines and style guides can also become too esoteric to be 
useful to those not familiar with human – computer interaction. This can limit 
their effectiveness as a means of communication among web application 
development team members, including customers, subject matter experts, cli-
ents, requirement analysts, software developers, product managers, and mar-
keters, who are unlikely to be well-versed in human – computer interaction and 
usability. 

 FIGURE 1.8           “ Part III: The Aqua Interface ”  section of Apple’s  “ Human Interface Guidelines ”  
comprises about 250 out of the document’s 400 pages.    
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   Using design patterns addresses many of these concerns and can complement 
design guidelines and style guides to create better, and consistent, interface 
designs and improve usability of web applications.   

    DESIGN PATTERNS 
   The notion of patterns was introduced in the fi eld of architecture by 
Christopher Alexander and his colleagues in  A Pattern Language  (Alexander et 
al., 1977) and  The Timeless Way of Building  (Alexander, 1979). They explained 
the nature of patterns as follows: 

 Each pattern describes a problem that occurs over and over again in our 
environment, and then describes the core of the solution to that problem, 
in such a way that you can use this solution a million times over, without 
ever doing it the same way twice. (Alexander et al., 1977, p. x)   

   Thus, patterns explicitly focus on the problem within the context of use and 
guide designers on when, how, and why the solution can be applied. Patterns 
are practical and describe instances of  “ good ”  design while embodying high-
level principles and strategies. 

   Patterns have recently become attractive to user interface and software designers      3    
as well for their following benefi ts: 

     Proven design solutions and guidance for their use   . Patterns identify real 
solutions and not abstract principles or guidelines. In addition, by mak-
ing the context and problem explicit and summarizing the rationale for 
their effectiveness, patterns explain both how a problem can be solved and 
why the solution is appropriate for a particular context. However, because 
it’s a generic  “ core ”  solution, its use can vary from one implementation to 
another without making it look  “ cookie-cutter ”  or discouraging creativity.  

     Improved design process.  Identifying design patterns and cataloging them 
can help user interface designers increase productivity by reducing time 
spent  “ reinventing the wheel. ”  Furthermore, if user interface components 
are built for patterns in the form of a design pattern library (see Chapter 
13), designs can be developed, tested, and iterated rapidly, and can help 
shorten release cycles.  

     Reusability and consistent interfaces.  Developing a library of reusable user 
interface components can also facilitate development of consistent inter-
faces both within and across applications. This is particularly useful in 

Design Patterns

   3  Inspired by Alexander’s work in the fi eld of architecture, the concept of patterns was applied 
and became popular in the fi eld of software after the publication of  Design Patterns: Elements 
of Reusable Object-Oriented Software  (1994) by Erich Gamma, Richard Helm, Ralph Johnson, 
and John Vlissides (commonly referred to as the Gang of Four or simply GoF). Subsequently, 
patterns also became popular in the fi eld of human – computer interaction from the works of 
Tidwell (  www.designinginterfaces.com  ), Welie (  www.welie.com  ), Borchers (2001), Graham (2003), 
and Van Duyne et al. (2002, 2006).   
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large corporations with multiple and distributed design teams, where dif-
ferent solutions may be applied for the same problems by different design 
groups, leading to inconsistent interfaces among designs produced within 
the same company. By cataloging and communicating design patterns, 
teams can increase consistency, predictability, and usability of their designs 
(Leacock et al., 2005) and can serve as a corporate memory of design 
expertise (Borchers, 2001).  

     A common, shared language.  Patterns help support and improve communica-
tion among team members from diverse disciplines by developing a com-
mon language or vocabulary when explaining and discussing the design 
solutions (Borchers, 2001; Erickson, 2000). This is very important because 
user interface designers often work in an interdisciplinary team with devel-
opers, application domain experts, and users or user representatives, and 
these groups typically lack a common terminology to exchange design 
ideas and opinions.  

     Effective teaching aid and reference tool.  Patterns also can be an effective 
way for experienced designers to offer design guidance to those without a 
formal background in design (Chen, 2003). Because of the approach used 
in documenting patterns, by providing visual and textual description, it 
is easier for novice interface designers to see examples of their successful 
usage.  

     Usable web applications.  Finally, because patterns are based on a history of 
successful usage, their use can make the web application usable because 
interactions afforded by patterns would be familiar to users.     

    DOCUMENTING PATTERNS 
   It’s important that patterns are documented to convey what they are, why 
they work, and how they should be applied to solve a design problem to reap 
the aforementioned benefi ts. Interestingly, however, there is no  “ pattern ”  for 
documenting patterns (see Chapter 13). Pattern authors have used a range of 
approaches, from those following a more descriptive Alexandrian notation 
(Borchers, 2001; Graham, 2003; van Duyne et al., 2002, 2006) to those follow-
ing a more structured, albeit casual and minimalist, approach (Laasko, 2003; 
Tidwell, 2006;   www.welie.com  ).      4    

   In this book, patterns are presented using a rather minimalist approach. 
Specifi cally, each pattern includes: 

      ■       Pattern name   . A short title describing the design solution. Following the 
convention used in other pattern collections, pattern names are written 
in CAPITAL LETTERS to make them stand out from the rest of the text.  

   4  To bring order to the varied and inconsistent forms pattern authors have used and to fi nd a way 
to combine patterns and pattern languages from different authors into specifi c, thematic pattern 
collections, participants at the CHI 2003 (April 6–7) Workshop Perspectives on HCI Patterns: 
Concepts and Tools proposed an XML-based markup language called Pattern Language Markup 
Language (PLML; pronounced  “ Pell-Mell ” ). For more information, see Fincher (2003).   
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      ■       Problem.  A brief description of the design problem(s) the pattern solves 
and accompanying design challenges and trade-offs (referred to as  “ forces ”  
by Alexander et al., 1977) faced by user interface designers.  

      ■       Solution.  The core design solution to the problem. This is a brief state-
ment about the solution (i.e., the pattern) accompanied by an example 
(i.e., a sensitizing image) illustrating its use in a web application.  

      ■       Why.  Rationale for the design solution’s effectiveness.  
      ■       How.  A list of best practices describing the application of the solution and 

possible variations. One or more illustrative examples are included for 
each variation to demonstrate how the pattern can be applied effectively 
in a variety of situations.  

      ■       Related design patterns.  Because it’s so often the case that several patterns 
are used together to create a usable design solution, this section identifi es 
related patterns that designers may want to consider either because they 
are used together or are relevant for the use of the given pattern.     

    ORGANIZATION OF THE PATTERNS 
IN THIS BOOK 
   The patterns in this book are organized by chapter, as follows. 

     Chapter 2: Forms.  Forms are a distinguishing characteristic of web applications. 
It is through form elements such as text boxes, dropdown menus, radio but-
tons, checkboxes, and others that users provide information and interact 
with web applications. This chapter discusses patterns related to designing 
forms for web applications, to ensure that fi lling out forms is not cumber-
some and that they help users accomplish their goals, including CLEAR 
BENEFITS, SHORT FORMS, LOGICAL GROUPING, LABEL ALIGNMENT, 
REQUIRED FIELD INDICATORS, SMART DEFAULTS, FORGIVING FORMAT, 
KEYBOARD NAVIGATION, INPUT HINTS/PROMPTS, ACTION BUTTONS, 
and ERROR MESSAGES.  

     Chapter 3: User Authentication.  Web applications enable one-to-one inter-
action with users and store user-specifi c information. This requires that 
users create an account and access it using a unique set of credentials. 
This chapter describes design patterns related to accessing and exiting web 
applications, including REGISTRATION, CAPTCHA, LOG IN, LOG OUT, 
AUTOMATIC LOGOUT, and FORGOT USERNAME/PASSWORD.  

     Chapter 4: Application Main Page.  Once users have logged in to the appli-
cation, an important question for designers is what users should see or 
which page they should be taken to. This chapter discusses design pat-
terns designers should consider as they take users to that  “ main ”  applica-
tion page, including INBOX, CONTROL PANEL, DASHBOARD, PORTAL, 
PERSONALIZATION, CUSTOMIZATION, and BLANK SLATE.  

     Chapter 5: Navigation.  Navigation is how users experience web applications. 
When designed effectively, navigation becomes transparent and users are 
able to accomplish goals quickly and without unnecessary backtracking. 

Organization of the Patterns in This Book
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This chapter focuses on design patterns for navigation systems, including 
PRIMARY NAVIGATION, SECONDARY NAVIGATION, UTILITY NAVIGA-
TION, FACETED NAVIGATION, SUPPLEMENTARY NAVIGATION, TAG 
CLOUDS, BREADCRUMBS, and WIZARD.  

     Chapter 6: Searching and Filtering.  For most web applications, accessing infor-
mation using only navigation systems can become cumbersome and com-
promise usability. Therefore, information within web applications is made 
searchable to get users to their desired items quickly and effi ciently. Unless 
search terms are very specifi c, users are likely to be faced with a large number 
of results. Designers must offer users options to narrow down such a result list 
to a manageable set of choices by providing fi ltering mechanisms. This chap-
ter discusses design patterns related to searching and fi ltering in web appli-
cations, including SIMPLE SEARCH, PARAMETRIC SEARCH, ADVANCED 
SEARCH, SEARCH TIPS, SEARCH RESULTS, SORTING, PAGINATION, 
CONTINUOUS SCROLLING, FILTERING, FACETED SEARCH, and SAVED 
SEARCHES.  

     Chapter 7: Lists.  Lists are used to present a collection of items to users. Depending 
on the nature of items in the collection, the presentation approach varies. This 
chapter discusses design patterns for different types of lists, including SIMPLE 
LIST, TABULAR LIST, HIERARCHICAL LIST, EVENT LIST, TIMELINES, IMAGE 
LIST/GRID, MAPS, LIST ACTIONS, and LIST UTILITY FUNCTIONS.  

     Chapter 8: Rich Internet Applications.  Rich Internet Applications (RIAs) 
can deliver responsiveness and interactivity comparable to desktop appli-
cations because users need not wait for pages to refresh for basic data and 
layouts to update; therefore, their actions ’  results can be seen immediately. 
This chapter discusses commonly used RIA design patterns, including 
RICH-TEXT EDITOR, RICH FORM, AUTOSUGGEST/AUTOCOMPLETION, 
EDIT-IN-PLACE, OVERVIEW-PLUS-DETAIL, DYNAMIC QUERYING, LIVE 
PREVIEW, DRAG-AND-DROP, SLIDER, ANIMATIONS/TRANSITIONS, DELAY/
PROGRESS INDICATOR, SPOTLIGHT/YELLOW-FADE, and CAROUSEL.  

     Chapter 9: Social Applications.  A recent trend in web applications is the devel-
opment of social applications, which not only encourage users to con-
tribute and share content (e.g., photos, videos, bookmarks, and so forth), 
but also promote interaction and help build communities. This chapter 
describes design patterns that have emerged from such social applications, 
including ADD/UPLOAD CONTENT, TAGGING, RATING, REVIEWS, 
VOTE TO PROMOTE, USER PROFILE, REPUTATION, DISCOVER 
NETWORK MEMBERS, FRIEND LIST, GROUPS/SPECIAL INTEREST 
COMMUNITY, MESSAGING, PRESENCE INDICATOR, SHARING, and 
COLLABORATION.  

     Chapter 10: Internationalization.  Internationalizing web applications is an 
important step toward localization — that is, adapting them to a specifi c region 
or language. It helps reduce the effort required for localization later and 
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 eliminates the need to develop region- and language-specifi c versions of appli-
cations. This chapter discusses design patterns that help incorporate necessary 
fl exibility and adaptability in web applications during initial design stages, 
including EXTENSIBLE DESIGN, DATE FORMAT, TIME FORMAT, NUMBER 
FORMAT, CURRENCY AND CURRENCY FORMAT, GLOBAL GATEWAY, and 
LANGUAGE SELECTOR.  

     Chapter 11: Accessibility.  Design patterns that are discussed in this   chapter 
help make web applications accessible and support recommendations and 
regulations for web accessibility, such as W3C’s Web Content Accessibility 
Guidelines and Section 508 of the Rehabilitation Act; they include 
PROGRESSIVE ENHANCEMENT, SEMANTIC STRUCTURE, UNOBTRUSIVE 
STYLE SHEETS, UNOBTRUSIVE JAVASCRIPT, ACCESSIBLE FORMS, 
ACCESSIBLE IMAGES, ACCESSIBLE TABLES, ACCESSIBLE NAVIGATION, 
and ACCESSIBLE ALTERNATIVE.  

     Chapter 12: Visual Design.  The visual design of web applications plays an 
important role in how usable an application is perceived and how credible 
it is considered by its users. In this chapter the emphasis is on design pat-
terns that infl uence the overall look and feel of web applications, including 
LIQUID-WIDTH LAYOUT, FIXED-WIDTH LAYOUT, PROGRESSIVE LAYOUT, 
GRID STRUCTURE, VISUAL HIERARCHY, HIGHLIGHT, and ICONS.  

     Chapter 13: Pattern Libraries.  Despite the popularity of patterns and pattern 
libraries, currently there is no consensus of how patterns should be docu-
mented, maintained, and shared with others. Therefore, this chapter pres-
ents a pattern library as a pattern and identifi es its core elements, as well as 
offers best practices for its development.  

     Web Appendix: Help.  Despite adherence to basic design principles,  processes, 
and patterns that create an interface that users can learn easily and use 
effi ciently, it is necessary to provide help and make it available at all 
levels of user interaction. The appendix, posted at  www.elsevierdirect.
com/9780123742650 , lists design patterns related to providing help in 
web applications, including CONTEXTUAL HELP, FREQUENTLY ASKED 
QUESTIONS, APPLICATION HELP, GUIDED TOURS, HELP WIZARDS, 
HELP COMMUNITY, and CLICK-TO-CHAT.      

Organization of the Patterns in This Book

        NOTE      
   This book includes many web application screenshots taken over a period of nine months. 

Although a majority of them were valid as of November 2008, a few may have changed 

after this book went to press. This is expected, since companies building web applications 

change features, introduce new services, and discontinue older interfaces.     
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    USING PATTERNS IN THIS BOOK 
   This book provides practical user interface design guidance for developing web 
applications by offering a usable  “ working ”  starting point that designers can 
adapt and refi ne to develop creative solutions. 

   Consider patterns in this book as blueprints and not precise design solutions, 
and use them as they apply to your specifi c problem. Do not force a pattern 
to a problem just for the sake of using it! As pointed out by Graham (2003): 
 “ Patterns are abstract, core solutions to problems that recur in different con-
texts. …  The actual implementation of the solution varies with each applica-
tion. Patterns are not, therefore, ready-made  ‘ pluggable ’  solutions ”  (p. 1). So, 
focus on the essence of a pattern and then consider how a problem might be 
solved with the pattern, as patterns do not dictate a single solution, but rather 
a strategy for solving the problem.  

    COMPANION WEB SITE 
   All the patterns in this book are also available on the book’s companion web 
site (  www.elsevierdirect.com/9780123742650  ). I will also use that site to list 
errata and additional information (and, perhaps more patterns) and use it as a 
way to answer your questions and respond to your comments.                
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    INTRODUCTION 
   Forms are a distinguishing characteristic of web applications. By using form 
elements (e.g., text boxes, dropdown lists, scrolling lists, radio buttons, check-
boxes, and action buttons), web applications allow users to accomplish goals 
such as buying products and services, making fl ight reservations, fi nding direc-
tions, uploading and sharing photos, and so forth. To ensure that users can 
accomplish their goals successfully, it is important that forms are not cumber-
some and are designed such that: 

      ■      Their purpose is clear (CLEAR BENEFITS).  
      ■      They ask for only relevant and a minimal amount of information 

(SHORT FORMS).  
      ■      Their organization clearly conveys the relationship among form elements 

(LOGICAL GROUPING).  
      ■      Labels and corresponding form elements are aligned to improve 

scanning and completion (LABEL ALIGNMENT).  
      ■      They clearly indicate what is expected from users (REQUIRED FIELD 

INDICATORS, INPUT HINTS/PROMPTS).  
      ■      They minimize user input and do not require users to enter the same 

information twice (SMART DEFAULTS).  
      ■      They make completing a form effi cient (SMART DEFAULTS, FORGIVING 

FORMAT, KEYBOARD NAVIGATION).  
      ■      They clearly indicate how to complete a task (ACTION BUTTONS).  
      ■      They clearly guide users when errors occur (ERROR MESSAGES).    

   Although selection of appropriate form elements (i.e., when to use a check-
boxes or radio buttons) is extremely important for usable form design, it’s 
not discussed here because excellent resources to address this topic already 
exist; for example, see Mayhew (1991), Galitz (2002), Apple OS X’s  “ Human 
Interface Design Guidelines ”  (2007), and Windows Vista’s  “ User Experience 
Guidelines ”  (2007). 

                                                 Forms   
  CHAPTERCHAPTER 2  2 
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   It ’ s important, however, to remember that web applications are developed 
using HTML and do not offer all the form controls available on popular plat-
forms such as Windows and Macintosh. Specifi cally, the interaction in web 
applications is limited to the following form elements: text fi elds (single line 
and multiline), radio buttons, checkboxes, dropdown lists, scrolling lists, but-
tons (including image buttons), and a special control to browse fi les. Some 
of the missing controls are spin control, combo-box, tree control, and tabs. 
Although these controls have been implemented using some clever combina-
tions of HTML, CSS, and JavaScript, they are workarounds and not true con-
trols because they are not available as part of the basic markup language.  

    CLEAR BENEFITS 
    Problem 
   When presented with a form, users may not understand how fi lling it out and 
submitting it helps them accomplish their goals and tasks.  

    Solution 
   When designing, clearly indicate benefi ts of fi lling out and submitting forms. 
This is particularly important when users are creating a new account (i.e., regis-
tration forms), which is the fi rst step before many web applications allow them 
access to their functionality ( Figure 2.1   ).  

    Why 
   Users may not want to fi ll out forms and provide personal information unless 
they understand the benefi ts they will get in return and how it helps them 

 FIGURE 2.1          LinkedIn clearly lists the benefi ts of registering in the section  “ LinkedIn 
helps you ….  ”     
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achieve their goals. In addition, they may be concerned about the security 
of their personal information, since they may not know how it will be used. 
Clearly indicating benefi ts and addressing users ’  concerns about security and 
privacy are the fi rst steps in ensuring that users will not abandon the forms.  

    How 
   Users should be made aware of the benefi ts of fi lling out forms, even if it’s just 
a one-fi eld form like signing up for email newsletters ( Figure 2.2   ). 

    EXPLAIN THE BENEFITS OF REGISTERING ON LOGIN FORMS 
   When users view the login form, and if they are not registered application users, 
it’s a perfect opportunity to describe registration benefi ts to them. This makes it 
easy for users to decide whether they want to register or not ( Figure 2.3   ).  

    EXPLAIN THE BENEFITS BEFORE LEADING USERS 
TO THE FORM 
   In many cases, users have to be led to a form. If they don’t know the benefi ts, 
they may not bother to click the link or button that leads them to the form. 
Therefore, it’s important that the form’s benefi ts are described before users 

Clear Benefi ts

 FIGURE 2.3          Blockbuster lists the benefi ts of signing up with Blockbuster.com and offers 
a  “ free ”  trial period as an added incentive for registering.    

 FIGURE 2.2          User Interface Engineering (UIE) lists benefi ts of signing up for their email 
newsletter,  “ UIEtips. ”     
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get to the form. One way to accomplish this is with clear link labels, such as 
 “ Transfer Money ”  or  “ Pay Bills, ”  instead of generic link labels, such as  “ Learn 
More ”  or  “ Continue. ”  When benefi ts may not be clear to users, it helps to 
describe them near the action ( Figure 2.4   ). 

   Increasingly, web applications offer functionality and benefi ts that may be dif-
fi cult to explain with just a few statements. Or, even when the benefi ts are clear, 
users may want to learn more about how the benefi ts are realized when using 
the application. To explain such functionality in detail, offer users options to 
learn more about how the web application works and reduce their anxiety 
about fi lling out any required forms (       Figures 2.5 and 2.6     ).   

    Related design patterns 
   For many complex web applications and those that require users to pay 
upfront, consider offering a  “ CLICK-TO-CHAT ”  option (see Web Appendix: 
Help), which allows users to ask questions directly to a qualifi ed company 
representative.   

    SHORT FORMS 
    Problem 
   The more information users provide, the easier it is to understand their profi les 
and tailor the application to better suit their needs and provide more relevant 

 FIGURE 2.4          Plaxo describes the benefi ts of becoming a member alongside the sign-up 
button, and for new and unfamiliar concepts, they offer users the opportunity to learn more 
through a demo or a tour.    

 FIGURE 2.5          Prosper (a marketplace for money borrowers and lenders) provides information 
about how borrowing and lending works using  “ How to Borrow ”  and  “ How to Lend ”  links.    
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and personalized information. However, long forms increase the chance of 
users not fi lling out the form or providing false information.  

    Solution 
   Make forms as short as possible ( Figure 2.7   ). Do not ask users for any informa-
tion that  “ may be useful ”  in the future. If additional information fi elds may 
help and cannot be removed, offer them as optional and indicate them as such 
(see the REQUIRED FIELD INDICATORS pattern later in this chapter for more 
information).  

Short Forms

 FIGURE 2.7          Signing up with Crazy Egg requires users to enter only three pieces of 
information and agree to the terms of use and privacy policy. Furthermore, by integrating 
the form with corresponding benefi ts, users clearly know what they are going to receive in 
return.    

 FIGURE 2.6          In addition to showing the benefi ts of blogging (publish thoughts, get feedback, 
etc.), Blogger provides information about blogging through the  “ Take a Quick Tour ”  option.    
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    Why 
   A study reported by Relevant Ads showed that shorter forms had higher con-
version rates ( Figure 2.8   ). Making forms shorter also reduces the potential 
for errors, since users have to respond to fewer form elements. This further 
increases the chance of successful form completion, resulting in a higher con-
version rate.  

    How 
   Analyze each form element for its importance and the downside of not including 
it in the form. In addition, consider how easy it would be for users to provide the 
information. If users have to think about how to respond to an item in the form, 
consider it as an obstacle to completing the form, and then consider removing it. 
The most quoted  “ simple ”  form page is probably Google’s, which on its search 
page simply presents a text entry fi eld and search button ( Figure 2.9   ). 

   Jottit is another example of the shortest and perhaps most effective form 
( Figure 2.10   ). To create a Web page, users simply type in what they want on 
their page and click  “ Create a Page. ”  

 FIGURE 2.8          In a study reported by Relevant Ads, the conversion rate decreased with an 
increase in the number of form fi elds. ( Source:   “ Form Conversion Analysis: Less Is More, ”    
www.relevantads.com/results/Form-Conversion-Analysis.aspx  .)    

 FIGURE 2.9          Google’s search form is the simplest and shortest. Although it includes the  “ I’m 
Feeling Lucky ”  button, many people usually enter their search terms and click  “ Google Search ”  
or press  “ Enter ”  on their keyboard.    
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    DIVIDE LONG FORMS INTO MULTIPLE PAGES 
WITH SHORTER FORMS 
   Group information in a long form so that each group is focused on a sub-
task, and present form elements related to each group on a separate page 
( Figure 2.11   ). In addition, order groups so that the most important and 
required information is presented fi rst and optional information later. 
Splitting forms makes fi lling out each page faster, and users are more likely 
to perceive them to be shorter as compared to the entire form presented on 
one page.   

    Related design patterns 
   Once forms are made as short as possible, make them appear even more man-
ageable by indicating to users the required information (REQUIRED FIELD 
INDICATORS), grouping and ordering form elements logically (LOGICAL 
GROUPING), and ensuring that users are aware of the benefi ts of fi lling out 
the form (CLEAR BENEFITS). In addition, consider using the WIZARDS pat-
tern for forms that are split into multiple pages (see Chapter 5).   

Short Forms

 FIGURE 2.10          On Jottit, to create a Web page, users simply enter text and click the  “ Create a 
Page ”  button (a). Users then get their Web page and an option to edit it (b).      

(a)

(b)
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    LOGICAL GROUPING 
    Problem 
   To complete a task, users have to fi ll out a rather long form. However, designers 
want to give users an impression that the form is easy to fi ll out so that they are 
not reluctant to complete it.  

    Solution 
   Group form elements such that it is clear to users the type of information 
required by each group (e.g., shipping information, payment information, and 
so forth; see  Figure 2.12   ).  

    Why 
   Grouping information such that users can clearly see what is expected from 
each group and how form elements relate to their corresponding group can 
make forms appear easy to fi ll out and manageable. Users are more likely to 
think of the form in terms of the smaller collection of groups instead of a larger 
collection of individual form elements.  

    How 
   Group form elements according to their functions such as shipping address, 
billing address, contact information, and so forth. For each group, ensure that 
the order of elements matches users ’  mental model of how information should 
be entered. For example, for users in the United States, organize address-related 
form elements so that users are asked fi rst for street address, then city, and then 

 FIGURE 2.11          Meebo divides the registration form into several pages. It shows the most 
important, the sign-up portion of the form, upfront and uses subsequent pages to help users 
set up their accounts and preferences.    
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state and zip code, or for setting up account information, ask for username (or 
email address) fi rst and then password ( Figure 2.13   ). 

   Once groupings and form elements in each group are identifi ed, order 
them according to user tasks and system requirements. For example, in an 
e-commerce checkout fl ow, it is better to ask for shipping information fi rst 
because it can be used to calculate tax and shipping charges, so that on the bill-
ing page users can be shown the total price and an option to indicate that their 
billing address is the same as their shipping address ( Figure 2.14   ).  

Logical Grouping

 FIGURE 2.12          Yahoo! groups registration form elements and divides them into logical groups, 
which makes the form appear manageable and easier to complete.    

 FIGURE 2.13          
Apple makes checkout 
forms appear more 
manageable fi rst by 
dividing them into several 
pages and then by logically 
grouping elements on 
each page.    
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    Related design patterns 
   Grouping form elements may suggest that the form be split up into multiple 
pages to make it appear shorter (SHORT FORMS) or that it be structured so 
that data entered by users in earlier groups prepopulate fi elds in later groups 
(SMART DEFAULTS) so that users don’t have to go back and refer to previously 
entered information.   

    LABEL ALIGNMENT 
    Problem 
   Labels and corresponding form elements need to be clearly associated with one 
another to make form fi lling easier and to minimize user input errors.  

    Solution 
   There are three acceptable placements for labels in relation to form elements: 
above the element, with their left edges aligned with the elements; to the left, 
with their left edges aligned with other labels; and to the left, with their right 
edges aligned to other labels ( Figure 2.15   ).  

 FIGURE 2.14          Dell, like many e-commerce applications, presents shipping and payment 
information in separate steps to make forms appear shorter and allows users to focus on one 
chunk of information at a time.    
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    Why 
   The faster users are able to associate labels to corresponding form elements, the 
faster they will be able to fi ll out forms. In an eye-tracking study, Penzo (2006) 
found that users are able to easily associate labels with form elements with any 
of the three common label placements shown in Figure 2.15. However, the 
eye-tracking data showed that when fi eld labels are left aligned, excessive dis-
tances between some labels and their input fi elds (which happen because not 
all labels are the same length —for example,  “ Company Name ”  compared to 

 FIGURE 2.15          The common placement for labels are above the form elements (a), left aligned 
(b), and right aligned (c).        

(a)

(b)

(c)
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 “ City ” ) cause users to take more time to interact visually with the form. When 
compared with left-aligned fi eld labels, the overall number of fi xations was 
reduced by nearly half with right-aligned fi eld labels, thus greatly reducing the 
cognitive load required for users to complete the task. 

   The same study also demonstrated benefi ts of placing fi eld labels above form 
elements; this style had the shortest form-fi lling times. One downside of plac-
ing labels above form elements is the additional vertical space that it requires. 
However, if the form is to be translated into different languages, it main-
tains the layout’s visual integrity because different languages require different 
lengths for the same labels. Placing labels above form elements thus allows 
for necessary text expansion of labels when localizing the application (see the 
EXTENSIBLE DESIGN pattern in Chapter 10).  

    How 
   To associate labels correctly with corresponding form elements (for languages 
that read left-to-right), place labels either to the left or above the form control 
(Penzo, 2006; Wroblewski, 2008). When placing fi eld labels to the left of form 
elements, right align the labels so that they are closer to each other ( Figure 2.16   ). 

   When placing labels above form elements, it’s important to provide enough 
visual separation between the label for the next form element from the previ-
ous form element (Penzo, 2006); Wroblewski (2008) recommends a separa-
tion of about 50 – 75 percent of the height of a single input fi eld. In addition, 
Penzo (2006) recommends using plain-text labels over bold-text labels because 
the latter are a little diffi cult to read ( Figure 2.17   ). 

    USE EMBEDDED LABELS SPARINGLY 
   Embedded labels are acceptable for forms that have just a few input fi elds (typ-
ically one) and when most users are expected to be familiar with the nature of 
the input such as search terms ( Figure 2.18   ). Because embedded labels are in 
the fi elds themselves and have to be removed when users focus on them, they 
are not visible once users have entered data in them. Therefore, they are not 

 FIGURE 2.16         
 PriceGrabber places 
labels to the left of 
form elements but 
right aligns them.    
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useful for long forms or forms where users are less likely to be familiar with 
data they are expected to enter.   

    Related design patterns 
   Labels in forms are generally accompanied by indicators for required informa-
tion (REQUIRED FIELD INDICATORS).   

    REQUIRED FIELD INDICATORS 
    Problem 
   Users must provide certain information to complete a task successfully. For 
example, when setting up an account, users often must provide email addresses 
and passwords. However, to improve user interaction, forms may ask for addi-
tional optional information, which users may not want to provide or may not 
know at the time. Leaving out required information would lead to error mes-
sages and increase the time it would take users to accomplish tasks.  

    Solution 
   Clearly indicate required information on forms so that users can complete 
a task successfully and reduce the chance of encountering  “ missing required 
information ”  messages ( Figure 2.19   ).   

    Why 
   Not only does visually distinguishing required fi elds save users time from 
deciding what information to provide, but it also saves them time dealing with 

Required Field Indicators

 FIGURE 2.18          Apple uses an embedded label for the search fi eld (a). The label disappears 
when users click in the search fi eld or start entering search terms (b).      

(a) (b)

 FIGURE 2.17          Basecamp uses plain-text labels above the input fi elds.    
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error messages, identifying missed information, and resubmitting forms to 
complete the task.  

    How 
   Using asterisks (typically red) next to fi eld labels to identify required informa-
tion is common in web applications. Red asterisks are effective because they 
do not rely on color alone to communicate information to users; because the 
asterisks have both shape and color coding, they are accessible to people with 
color-vision defi ciencies as well. Other forms of indicating required information 
(e.g., making the fi eld label red and bold) is not preferred because often such 
visual styles are used to indicate errors within the page. In addition, changing 
colors may not be accessible to screen readers, and people with color defi ciencies 
may have trouble distinguishing between required and optional information. 

   Although there may be other ways to indicate required fi elds with both shape 
and color encodings, using a red asterisk is recommended because most users ’  
experience on other web applications have likely habituated them to associate 
red asterisks with required information; the asterisk’s color may be different 
depending on the page’s background color. 

        TIP      
   On login pages, users know that both usernames 

and passwords are required. Therefore, indicating 
them as required is not necessary.     

 FIGURE 2.19          Dominos identifi es required information using red asterisks, thus making it 
clear to users that a cell phone number is optional. It also indicates how providing a cell phone 
number would benefi t users.    
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    SHOW THE REQUIRED FIELD INDICATOR LEGEND 
   Although most Web users will recognize red asterisks next to fi eld labels as an 
indication of required fi elds, some web applications use this symbol to indicate 
optional information. Therefore, it helps to be clear and indicate at the top of 
the form that items marked with an asterisk (*) are required.  

    PLACE REQUIRED FIELD INDICATORS CONSISTENTLY 
ON ALL FORMS  
   There is no clear evidence about the effi cacy of required fi eld indicators ’  loca-
tion in relation to fi eld labels; they are found in any of the following areas: 
after fi eld labels, before fi eld labels, before input form elements, and after 
input form elements. 

   However, considering that when fi lling out forms, users ’  eyes are near form ele-
ments, showing required fi elds closer to form elements makes the most intuitive 
sense. In addition, placing them in a consistent location helps users quickly scan 
forms and identify required information. This may be accomplished by placing 
required fi eld indicators to the left of form elements when labels are placed to 
their left and aligned right ( see Figure 2.19 ). For top-aligned labels, place required 
fi eld indicators to the left of labels ( Figure 2.20   ), as they would then be closer to 
both fi eld labels and form elements where users enter or select data; placing them 
to the left of form elements may become confusing when showing checkboxes or 
radio buttons, as users may feel that selecting that option is required.  

    DO NOT INDICATE OPTIONAL FIELDS 
   In situations where a form has fewer optional fi elds, there is a tendency to 
mark optional fi elds, as opposed to required fi elds, to reduce clutter. This is 

Required Field Indicators

 FIGURE 2.20          TravelPost shows required fi eld indicators to the left of labels, which are 
positioned above the form elements. However, note that they make labels bold, which is not 
recommended, since bold labels increase the time it takes to complete a form (Penso, 2006).    
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a poor practice. Because of users ’  familiarity with other applications, most of 
which use required fi eld indicators, they are more likely to consider them as 
required or at least be confused about what is expected of them.  

    PROVIDE INSTRUCTIVE TEXT FOR REQUIRED 
SENSITIVE INFORMATION 
   If information asked of users is personal in nature, such as their birth date, gen-
der, or race, clearly indicate why the information is required. In addition, provide 
a link to the  “ Privacy Policy ”  informing users how their information will be used.   

    Related design patterns 
   Even when a form clearly shows required fi elds, designers should still strive to 
minimize the total number of fi elds on a form—both optional and required 
fi elds (SHORT FORMS). In addition, when users fail to provide required infor-
mation, show them a message on the same page as the form with the required 
information (ERROR MESSAGES).   

    SMART DEFAULTS 
    Problem 
   With every additional form element, both the total time it takes users to fi ll out 
the form and chances of potential errors increase. In addition, for multipart 
forms, if users have to reenter the same information, not only would it increase 
the time required to complete the form, but also require the application to 
check that the information was entered identically each time.  

    Solution 
   Use appropriate default values based on what users are most likely to choose 
or enter; this may be based on their previous input or selections ( Figure 2.21   ). 
However, do not prepopulate form elements required for confi rmation (e.g., 
reentering password, or users agreeing to have read terms and conditions of 
use) or related to security (e.g., resetting password).  

    Why 
   Providing good default values minimizes the need for users to enter or select 
data. This decreases the total time to complete the task and reduces data 
input errors. In some instances, using defaults may completely eliminate the 
need to fi ll out the form and reduce users ’  task to simply verifying informa-
tion. For example, on e-commerce applications, users who have previously 
provided shipping and billing information (and consented to saving the infor-
mation) need not go through the entire checkout process. Instead, they can 
be presented with a review/confi rmation page with a  “ Place Order ”  button. 
Because most users are not likely to change shipping and billing information 
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frequently, the checkout time is substantially reduced; however, users should 
be offered the option to change their shipping and billing information. 

   Providing default values serves another purpose: It provides users with an 
example of the type and format of data to enter and minimizes the potential 
for data entry errors (van Duyne et al., 2006).  

    How 
   Analyze every form element — text fi elds, radio buttons, dropdown lists, and so 
on — and if any reasonable data can be assumed about them, either based on 
users ’  previous choices or task context, prepopulate them with those values. 
Smart defaults can be applied to task fl ows as well; for example, if users com-
pleted task X, which is likely to be followed by task Y, take users directly to the 
page for task Y ( Figure 2.22   ). 

    DO NOT USE DEFAULT VALUES FOR SENSITIVE INFORMATION 
   For sensitive information such as gender, salutation, age, race, and so forth, 
do not use default values, as they could offend some users or be perceived as 
biased. For example, for gender, showing male or female as the default may 
make users feel that the application is biased in favor of that gender; the same 
is true if the salutation is defaulted to Mr. or Ms. 

   Additionally, when it’s unclear as to why certain types of personal informa-
tion would be relevant for an application, it’s better to make that information 
optional or offer users a choice to not disclose such information. For instance, on 

Smart Defaults

 FIGURE 2.21          Basecamp defaults today’s date for  “ When’s it due? ”  and the logged-in user for 
 “ Who’s responsible?, ”  and it checks the  “ Email 48-hours before it’s due ”  to make it easy to add 
a new milestone.    
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match-making applications, it would be clear to users why their gender informa-
tion would be appropriate. However, for an email application, it may be diffi cult 
for users to understand how their gender information would be relevant.  

    DO NOT DEFAULT OPT-IN OPTIONS 
   When presenting opt-in options, such as those for newsletters or other commu-
nications from the company or third parties, make sure the default selections 
are not in favor of the company. If users don’t read forms carefully, they may 
sign up for services or communications they would not have chosen otherwise. 
Later, they would consider any follow-up communication received from the 
company as spam or would distrust the company for such practices.   

    Related design patterns 
   Using smart defaults is another way to make forms appear shorter and faster to 
fi ll out (SHORT FORMS). In addition, they minimize the chances of error and 
reduce the need for error messages (ERROR MESSAGES).   

    FORGIVING FORMAT 
    Problem 
   Forms often require users to provide information such as phone numbers, credit 
card numbers, dates, and so forth, which may be entered in a variety of formats 
and syntax. For example, when entering a phone number, various options are 
available to users: without spaces (e.g., 3035555555), separated by spaces or 
dashes (e.g., 303 555 5555 or 303-555-5555), and entered with appropriate 

 FIGURE 2.22          Basecamp uses smart defaults to improve task fl ows. After users create a 
 “ To-do ”  list, the page shows users the form  “ Enter a to-do item ”  without requiring them 
to click  “ Add a To-Do ”  item.    
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separators (e.g., (303) 555-5555). Even when an example is provided to users, it 
is possible that they may not follow the format exactly as specifi ed. Showing an 
error message may slow down the form-fi lling task and frustrate users if there 
are several form elements with stringent formatting requirements.  

    Solution 
   Allow users to enter data in a variety of formats and design web applications so 
that it can accept them without having to show an error message ( Figure 2.23   ).  

    Why 
   For several types of information (e.g., dates, phone numbers, zip/postal code, 
etc.) there are several  “ correct ”  ways of entering data. When fi lling out forms, 
rather than putting the burden of formatting on users, it is easier for the appli-
cation to accept multiple, yet unambiguous, data formats and parse them as 
necessary to meet application requirements.  

    How 
   Consider alternative ways a user might enter data and then design the applica-
tion to accept them as long as they are unambiguous and can be parsed cor-
rectly. For ambiguous inputs, offer users alternatives to choose from so that 
they do not feel they have made an error and that they are making progress 
( Figure 2.24   ). This may also be accomplished by suggesting valid choices to 
users ( Figure 2.25   ; see also the AUTOSUGGEST/AUTOCOMPLETION pattern 
in Chapter 8). 

    PROVIDE INPUT HINTS/PROMPTS 
   Even when applications are designed to accept multiple formats, show an 
example of at least one acceptable format (see the INPUT HINTS/PROMPTS 
pattern later in this chapter). Such formatting instructions eliminate doubts in 
users ’  minds about the appropriate way to enter data.   

    Related design patterns 
   Allowing users to enter data in a variety of formats is just one of the ways 
to minimize user input errors and make form fi lling easier. Input errors 
can also be minimized by providing necessary formatting instructions and 

Forgiving Format

 FIGURE 2.23          The Weather Channel allows users to enter either zip codes or city names to 
get weather information. It also uses only one text fi eld instead of separating the input into two 
separate text fi elds.    
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prompts (INPUT HINTS/PROMPTS) and by suggesting valid choices as users 
are entering data (see the AUTOSUGGEST/AUTOCOMPLETION pattern in 
Chapter 8).   

    KEYBOARD NAVIGATION 
    Problem 
   When fi lling out forms, users often move between fi elds using the Tab key or 
use the keyboard keys to select an option from a dropdown. Requiring users to 
switch between the mouse and keyboard to fi ll out certain parts of forms can 
not only become frustrating but may also make the form inaccessible to users 
with assistive technologies.  

    Solution 
   Allow users to use the Tab key to move from one form element to another. In 
addition, ensure that users can press the Enter key to submit the form; and, if 
it improves interaction effi ciency, allow them to navigate using keyboard short-
cuts ( Figure 2.26   ). Also make sure that the dropdown lists are accessible using 
the keyboard keys, especially those implemented using JavaScript.  

 FIGURE 2.24         
 Expedia asks users 
to choose from likely 
options for the airport 
when the input (San 
Francisco, in this 
example) has multiple 
possibilities.    

 FIGURE 2.25          Kayak uses the AUTOSUGGEST/AUTOCOMPLETION pattern to offer valid choices 
to users and minimize errors.    
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    Why 
   Allowing users to interact with forms with a keyboard is a good practice, not 
just for improving accessibility of forms, but also for making form fi lling faster, 
since users do not need to switch between the keyboard and mouse to fi ll out 
a form.  

    How 
   Enable keyboard navigation for all forms; that is, users should be able to use 
forms using either the keyboard or mouse. Pay particular attention to navigating 
between fi elds. By default, web browsers provide a default tab sequence to navi-
gate among page elements (tabs, form elements, and links) based on their order 
of appearance in the HTML code. In most well-structured pages, designers do 
not have to specify the tab sequence. But in cases where the HTML code doesn’t 
match the users ’  task fl ow (that is, how users are going to fi ll out the form), over-
ride the default tab sequence using the  tabindex  attribute, as in this example: 

      < input type =  " text "  name =  " fieldname "  id =  " fieldname "  tabindex =  " 110 "  / >      

   This is often necessary when forms are presented using multicolumn layouts, 
where it is important that the  “ Tab ”  key moves the cursor to the next logical 
form element, not simply from left to right or top to bottom in the order of 
occurrence of form elements in the HTML code. 

Keyboard Navigation

 FIGURE 2.26          In this example, users can both navigate the form using the  “ Tab ”  key and 
navigate to different tabs using keyboard shortcuts. For example, users can navigate to the 
 “ Billing Address ”  by pressing  “ Alt      �      3 ”  (on Windows) or  “ Ctrl  �  3 ”  (on a Mac).    

        NOTE      
   The  tabindex  attribute can take a value between 1 and 32,767. When coding forms and using 

the  tabindex  attribute, increment the  tabindex  value by 10. If the need arises to change the 

form and insert one or more form elements between existing elements, it’s possible to use 

numbers between existing  tabindex  values without affecting the rest of the form.     
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     BE CAREFUL WHEN PLACING CURSOR IN FIRST FORM FIELD 
   When the primary task for users is to fi ll out a form (e.g., search, register, login, 
etc.), it’s usually acceptable to place the cursor in the fi rst fi eld when the page 
loads so that they can start fi lling out the form right away. 

   However, for pages with navigational elements that allow users to access other 
areas of the application, or with content users may need to read (e.g., instruc-
tions for fi lling out the form or error messages), avoid placing the cursor in a 
form fi eld. Automatic placement of the cursor in such instances would render 
the page unusable to screen reader users because they are likely to miss the 
information above the form fi eld.  

    CONSIDER OFFERING KEYBOARD SHORTCUTS 
   Offer keyboard shortcuts for applications that are going to be used regularly 
and the primary focus is on interaction effi ciency (e.g., applications for cus-
tomer support centers). Keyboard shortcuts can be implemented in HTML 
using the  accesskey  attribute, as in this example: 

      < input type =  " button "  value =  " buttonName "     accesskey =  " k "     / >      

   By specifying the  accesskey  attribute, users can navigate directly to that form 
element by pressing the  “ Alt ”  key (or the  “ Ctrl ”  key on a Mac) plus the letter or 
number specifi ed in the  accesskey  attribute. 

   When assigning keyboard shortcuts, it’s important to not implement and 
redefi ne commonly used browser shortcuts. See  Table 2.1    for a list of these 
shortcuts.    

    Related design patterns 
   Allowing keyboard navigation not only helps in fi lling out forms quickly but 
is also essential for making web pages accessible (see the ACCESSIBLE FORMS 
pattern in Chapter 11).   

       Table 2.1     Browser Keyboard Shortcuts  

   F  Invokes File menu in IE and Firefox 

   E  Invokes Edit menu in IE and Firefox 

   V  Invokes View menu in IE and Firefox 

   A  Invokes Favorites menu in IE 

   T  Invokes Tools menu in IE and Firefox 

   H  Invokes Help menu in IE and Firefox 

   B  Invokes Bookmarks menu in Firefox 

   S  Invokes History menu in Firefox 

Table 2.1
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    INPUT HINTS/PROMPTS 
    Problem 
   For certain input fi elds, users may be unsure of what is expected of them or if 
they must adhere to specifi c syntax or formatting requirements. Users may then 
provide information that is either incorrect or is in an incorrect format.  

    Solution 
   Provide necessary hints, prompts, or formatting instructions to educate users 
on how they should enter d  ata ( Figure 2.27   ). In situations where it is possible 
to enter data in multiple ways, use a FORGIVING FORMAT (discussed earlier).  

    Why 
   A prompt that describes what is expected from users eliminates guesswork and 
reduces the chances of errors, which makes form fi lling faster.  

    How 
   There are several ways to provide hints and instructions to users ( Figure 2.28   ): 

      ■       Provide examples  of how to enter data. For instance, if an email text fi eld 
accepts multiple emails, show an example of multiple emails separated 
by a comma or another delimiter.  

Input Hints/Prompts

        NOTE      
   Make sure users know the keyboard shortcut exists by underlining the corresponding key 

using style sheets. For action buttons, this requires the use of the  button  element in the 

following example: 

      < style type =  " text/css ”  >    
     .quick-key  {    
      text-decoration: underline;   
      }    
      < /style >    
      < button type =  " button "  accesskey =  " k "  >     < span class =  " quick-key "  > K < /span >    ey 

Button < /button >      

   This makes the button appear as follows, and users can press  “ Alt ”    (or  “ Ctrl ” )    �       " k "  on 

their keyboard to navigate to the button:          

 

   Underlining is not possible for the  input type =  " button "   element because HTML tags are 

not valid inside its  value  attribute, where the button label is specifi ed.     
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 FIGURE 2.27          When creating groups on LinkedIn, users are offered necessary hints and 
requirements for Group Logos, such as dimensions, fi le formats, and fi le sizes, and are shown 
an example of a group description embedded within the text fi eld.    

 FIGURE 2.28          The Windows Live sign-up form shows users prompts for passwords, alternate 
email, and the secret answer. In addition, when users focus on a fi eld, they are offered additional 
information and the option to get more help with a  “ Get help with this ”  link.    
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      ■       Show accepted formats  for information such as dates, phone numbers, 
credit card numbers, and so forth. For dates, show acceptable formats as 
 mm/dd/yy ,  dd/mm/yy , or  mm/dd/yyyy;  for phone numbers in the USA, use 
 xxx-xxx-xxxx;  and so forth).  

      ■       Show constraints  for fi elds such as a minimum or maximum number of 
characters. For example, for a password fi eld, users may be asked to enter 
at least six characters with at least one special character other than a space.    

   Make hints or prompts brief—no longer than a few words or a sentence—to avoid 
having users ignore them. In addition, put input hints or examples closer to the 
corresponding form elements. To clearly distinguish input hints from labels, 
make them less salient by using a lighter color and/or a smaller font. 

    CONSIDER DYNAMIC CONTEXTUAL INSTRUCTIONS 
   When hints or prompts need to include elaborate or detailed instructions, 
consider showing prompts dynamically for the form element (or group of 
elements) that has focus or the element users have hovered the cursor over 
( Figure 2.29   ). One downside of this approach is that it requires users to focus 
on a specifi c element (or group of elements) to see instructional text.  

    MATCH TEXT FIELD SIZES TO THE EXPECTED DATA 
   Do not make text fi eld sizes appear longer (or shorter) than the expected length 
of data to be entered; in cases where the data length cannot be accurately pre-
dicted, make its size large enough to show a majority of the data entry. Field 
sizes can work as subtle hints for users and suggest the length of the data input 
expected from them. For example, if users are going to enter their zip code and 
the text fi eld size is fi ve characters long, most users will not consider entering the 
add-on code. In addition, if only fi ve characters of the zip code are stored in the 

Input Hints/Prompts

 FIGURE 2.29         
 Wufoo shows 
prompts on both 
hover and focus.    
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database, not only make the text fi eld show only fi ve characters but also restrict 
users ’  input to fi ve characters. This can be accomplished in HTML as follows: 

      < input type =  " text "     size =     "    5    "     maxlength =     "    5    "  / >      

   In the preceding example,  size =  " 5 "   controls the text fi eld length as it appears 
to users, and  maxlength =  " 5 "   restricts the number of characters users can enter 
to fi ve. 

   In addition, having different lengths for text fi elds serves as a cue for the nature 
of the data in the text fi elds and makes it easier to fi nd information on a page, 
especially when users are editing information (Mayhew, 1991).   

    Related design patterns 
   Reducing errors is an important aspect of designing effective forms. In addi-
tion to INPUT HINTS/PROMPTS, use the REQUIRED FIELD INDICATORS, 
FORGIVING FORMAT, and SMART DEFAULTS patterns to minimize user errors 
and reduce the time it takes to fi ll out forms.   

    ACTION BUTTONS 
    Problem 
   Users must  “ submit ”  the form after fi lling it out to continue with the next 
step in the workfl ow or to complete the task. It’s important that users choose 
the appropriate action so that they can move forward with the task and avoid 
any data loss.  

    Solution 
   Allow users to submit forms using action buttons; they are also referred to as 
 command  buttons (Galitz, 2002). Use meaningful labels that clearly describe 
the action, such as  “ Save Changes, ”   “ Register, ”   “ Log In, ”  and so forth. In addi-
tion, make the primary action button on the page salient so users don’t miss it 
( Figure 2.30   ).  

    Why 
   Buttons are typically identifi ed with taking actions such as submitting form data, 
in contrast to links, which afford navigation between pages. Because of their 
 “ pushbutton-like ”  shape (i.e., a raised appearance), buttons invite  “ clicking ”  
or  “ pressing. ”  In addition, because of users ’  familiarity with them in desktop 
applications, they make a suitable choice for performing actions.  

    How 
   Use action buttons (or images that resemble buttons) for submitting form 
data. In addition, ensure that they have a higher visual saliency than secondary 
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actions such as  “ Cancel, ”   “ Preview, ”  and so forth. Reducing the visual promi-
nence of buttons with secondary actions minimizes their inadvertent selection 
and potential errors (Wroblewski, 2008). 

   A recent trend is to show secondary actions as links to reduce their visual 
emphasis ( Figure 2.31   ). But eye-tracking studies by Wroblewski (2008) did not 
fi nd any added benefi t for such a practice when compared with showing them 
as action buttons (even with the same emphasis as primary actions); however, 
they did not cause additional errors either. 

   Too many action buttons may clutter the interface and can make it diffi cult for 
users to decide which action is appropriate to perform a task. In such instances, 
consider changing a few action buttons into links (or links with icons), 

Action Buttons

 FIGURE 2.31          
Dell shows the 
primary action 
 “ Checkout ”  as a 
button, but the 
secondary action 
 “ Continue Shopping ”  
as a link.    

 FIGURE 2.30          LinkedIn clearly indicates the primary action  “ Send ”  on this  “ Compose your 
message ”  form.    
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especially if they are of secondary importance. Additionally, try grouping related 
buttons to make three or fewer visually distinct groups. 

    LABEL BUTTONS CLEARLY AND CONCISELY 
   Use labels to clearly convey actions to minimize any confusion as to the out-
come. Because buttons are used to perform a task or accomplish a goal, use a 
verb in the button’s label to represent that task or goal. Avoid using labels such 
as  “ Submit, ”  which only signify the act of  submitting  the form data; rather, use 
labels such as  “ Save Changes, ”   “ Search for Flights, ”  or  “ Find Users ”  ( Figure 2.32   ). 

   Following are two additional guidelines for labeling action buttons: 

     Using  “ Remove ”  and  “ Delete. ”   Use  “ Delete ”  when data elements will be per-
manently deleted and will not be available without having to create a new 
data element. Whereas, use  “ Remove ”  when data elements are removed 
only from that context but are still available in other contexts. For example, 
in email applications, to remove a document from a list of attachments, 
use  “ Remove attachment ”  or  “ Remove. ”  But to delete a message from a list 
of messages, use  “ Delete message ”  or  “ Delete. ”   

     Using  “ Add ”  and  “ New. ”   Use  “ New ”  when creating a completely new record 
(or data element). Use  “ Add ”  when selecting or relating existing data ele-
ments to another data element. For example, to create a new user account, 
use  “ New user ”  or  “ New, ”  but to add another user’s calendar, use  “ Add 
calendar ”  or  “ Add. ”      

 FIGURE 2.32         
 Expedia labels 
buttons to convey 
actions such as 
 “ Search for fl ights ”  
and  “ Search for 
fl ights      �      hotels. ”     
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    ALIGN PRIMARY ACTION BUTTONS WITH FORM 
INPUT ELEMENTS 
   Align primary action buttons with form input elements ( Figure 2.33   ). In an 
eye-tracking study conducted by Wroblewski and Etre (2007), aligning action 
command buttons with form input elements lead to faster form completion 
times, as it provided a clear path to completion for users.  

    ENABLE PRIMARY ACTION WHEN USERS PRESS  “ ENTER ”  
   The primary action for a form should be the default action when users press 
the  “ Return “  or  “ Enter ”  key. This is particularly important for forms with only 
one input fi eld, such as  “ Search. ”  This can be accomplished in HTML by set-
ting the primary action button type to  “ Submit, ”  as shown in the following 
examples: 

      < input type =  " submit "  value =  " Save Changes "  / >  or   

      < button type =  " submit "  > Save Changes < /button >       

    BE CAREFUL WHEN DISABLING THE PRIMARY ACTION 
   On short forms, it may be acceptable to disable the primary action button until 
users have fi lled in the required fi elds ( Figure 2.34   ). Such a practice can avoid 
errors caused by inadvertent submission of forms without all the required 
information. However, such a practice may be inappropriate for longer and 
complex forms because users may not know why the primary action is unavail-
able. They may then incorrectly conclude that the form is not working properly 
and abandon the form.  

    DISABLE THE ACTION BUTTON AFTER THE FIRST CLICK 
   Performing the same action multiple times (by repeatedly clicking the action 
button) could have undesirable consequences. For example, repeatedly click-
ing the action button may place an order multiple times or place buy/sell 
orders on stocks multiple times. In such instances, disable the action button 
or remove the action button and replace it with text such as  “ Processing  …  ”  or 
 “ Please Wait ….  ”  This will acknowledge users ’  actions and indicate that the web 
application is waiting for a response ( Figure 2.35   ).  

Action Buttons

 FIGURE 2.33         
 Basecamp’s login 
screen aligns the 
primary action 
 “ Sign in ”  with 
form elements.    
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    ELIMINATE RESET BUTTONS 
   A  “ Reset ”  button reverts a form to its original state. If users start with a blank 
form, clicking  “ Reset ”  after fi lling out all or part of the form will cause them 
to lose all their entered data, and if they start with a fi lled-in form to make 

 FIGURE 2.34          Campfi re disables the  “ Sign me up  …  ”  button until all fi elds are fi lled in.    

 FIGURE 2.35          Advanta replaces the  “ Continue ”  button with  “ Please Wait  …  ”  text to let users 
know that their action was submitted and the application is now waiting for a response.      



45

changes, clicking  “ Reset ”  will undo all their changes. This loss of changes can-
not be undone. Therefore, do not use the  “ Reset ”  button (Nielsen, 2000).   

    Related design patterns 
   When submitted, form data usually require some form of validation. If the 
form fails validation, users must be informed of the reasons for its failure. This 
is usually accomplished using ERROR MESSAGES.   

    ERROR MESSAGES 
    Problem 
   Errors are inevitable, even with the most usable form design. Despite appropri-
ate labels and instructions, not all users will submit the form with accurate and 
complete information every time. The following types of errors are particularly 
common: 

      ■       Missing information.  This is when users fail to provide one or more pieces 
of required information.  

      ■       Formatting errors.  This is when users’ input does not match the desired 
format—for example, mismatched data types (numerical versus alpha-
betical), length errors (either shorter or longer input than desired), date 
format errors, decimal errors, and so forth.  

      ■       Invalid information.  This is when information provided is incorrect—for 
example, incorrect user ID and password,  “ to ”  date before the  “ from ”  
date in a date range, and so forth.     

    Solution 
   Show users an error message and clearly indicate the reasons for the error(s) 
and appropriate instructions for fi xing them. Additionally, show error messages 
on the same page as the form and retain the user-entered data ( Figure 2.36   ). 
This approach has two important benefi ts: 

    1.     Users can refer to the error message while correcting the error(s).  
    2.     Users don’t have to reenter correct data.     

    Why 
   When errors are managed gracefully, users can quickly fi x problems and are not 
distracted from their main task (or goal).  

    How 
   Most important, ensure that users know that an error occurred right away. Grab 
users ’  attention to the error by showing messages in a salient color (either the 
background color or the text color). In addition to color, consider using an alert 

Error Messages



CHAPTER 2 Forms46

icon (or any other appropriate icon) to draw attention to the error message and/
or the form elements that caused the error(s) ( Figure 2.37   ). 

    PROVIDE INSTRUCTIONS TO FIX THE ERROR 
   This could be as simple as asking users to do something simple and specifi c 
(e.g.,  “ Reenter your username and password. Then click Log In ” ) to offer sug-
gestions to fi x the error (e.g.,  “ Username is case-sensitive. Check the Caps Lock 
key on your keyboard ” ).  

    SHOW ERROR MESSAGES ON THE SAME PAGE 
AS THE FORM 
   Web applications that show error messages on a different page force users to 
memorize the error(s) and the instructions to fi x them before returning to 
the form page containing errors. If there are several errors on a page, this can 
become cumbersome, because users may have to go back and forth several 
times to fi x all the errors. Showing error messages on the same page as the form 
eliminates the need to return to the page with the error message and makes it 
easier for users to fi x errors.  

    RETAIN USER-ENTERED INFORMATION 
   When showing error messages, it’s important that user-entered information is 
not lost. Asking users to enter the same information again is annoying and may 
lead them to abandon the form ( Figure 2.38   ).  

 FIGURE 2.36         
 Adobe Buzzword 
shows an error 
message above the 
 “ Sign In ”  area.    
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 FIGURE 2.37          Washington Mutual’s login form clearly indicates that an error occurred and 
uses an alert icon to grab users ’  attention to the error.    

 FIGURE 2.38          SugarSync 
retains user information 
when presenting errors. 
Because passwords are 
not echoed back to users, 
it is acceptable to remove 
passwords if they are the 
cause of the error.    
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    IDENTIFY  “ PROBLEM ”  AREAS 
   In addition to showing the error message, clearly identify the specifi c form ele-
ments that caused the errors. This is particularly helpful for longer forms in 
which users may have to search for the form element(s) that caused the error 
( Figure 2.39   ).   

    Related design patterns 
   Although error messages are an important part of form design, every step 
should be taken to prevent errors. This can be accomplished by clearly indicat-
ing required fi elds (REQUIRED FIELD INDICATORS), providing appropriate 
instructions for formatting and the type of data expected from users (INPUT 
HINTS/PROMPTS), minimizing user data input using appropriate defaults 
(SMART DEFAULTS), and allowing users to accept data in common formats 
(FORGIVING FORMAT).         

 FIGURE 2.39          Highrise shows the error message on the same page and clearly indicates 
what needs to be done to fi x the error.    
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    INTRODUCTION 
   When web applications enable one-to-one interaction and store user-specifi c 
information, they require users to create an account (REGISTRATION) and 
choose unique credentials to access the web applications. Registering may 
require users to enter a set of alphanumeric characters from a distorted image 
to prevent spam and ensure that registering users are human and not auto-
mated computer programs ( CAPTCHA ,  C ompletely  A utomated  P ublic  T uring 
test to tell  C omputers and  H umans  A part). 

   Once unique credentials are established, users can identify themselves (LOG 
IN) and store and access their personal information. After logging in and 
accomplishing desired tasks, users often need a way to exit the application to 
ensure that unauthorized users cannot access and modify their account infor-
mation (LOG OUT). Many applications also have provisions for automatically 
logging out users after a certain period of inactivity (AUTOMATIC LOGOUT). 

   Because many web applications are used occasionally, users often forget their 
login information and need a way to retrieve it. Depending on the security level 
of the applications, users may be asked to provide one or more pieces of unique 
information about their account. It can be as simple as providing the email 
address associated with the account or answering one or more security questions 
that were established during registration (FORGOT USERNAME/PASSWORD).  

    REGISTRATION 
    Problem 
   Web applications often need to uniquely identify users. The reasons include 
preventing unauthorized access to personal and sensitive information (e.g., 
fi nancial or health records), increasing convenience (e.g., storing billing and 
shipping addresses), and enabling sharing (e.g., photos). Despite such benefi ts, 
users often hesitate when providing personal information and often shy away 
from applications that require them to set up an account.  

                                              User Authentication   
 CHAPTER 3  CHAPTER 3 
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    Solution 
   Delay registration for as long as possible and allow users to explore the applica-
tion so that they fully understand the benefi ts of setting up an account. In addi-
tion, if users are willing to forego some convenience, make it possible for them 
to transact without registering. Topix.net found a signifi cant increase in the num-
ber of posts and a substantial improvement in their quality when they removed 
the registration requirement from their discussion forums (Blake, 2006). When 
registration unavoidable, clearly indicate the benefi ts of registration and ask 
users only for the information necessary to set up an account ( Figure 3.1   ).  

    Why 
   For most applications, setting up an account or registering is not one of the 
users ’  goals. Their goals typically include purchasing an item, sharing informa-
tion, paying bills, and so forth. Asking users to register is usually an interrup-
tion in their interaction experience, since it distracts them from their primary 
goals. Therefore, registration should be delayed as long as possible. This is 
common in e-commerce applications (e.g., Amazon, Buy.com), content por-
tals (e.g., Yahoo!, MSN, Morningstar), and content-sharing applications (e.g., 
Flickr,   YouTube, SlideShare), which allow users to explore content without a 
user account. Only when users want to make a purchase, add content, make 
comments, or customize an application’s look and feel do these web applica-
tions require users to register. Thus, delaying registration also allows users to 
experience the application’s benefi ts and better understand the need and value 
of setting up an account.  

    How 
   First and foremost, keep registration forms as short as possible and ask only 
for essential information ( Figure 3.2   ). For most applications, this includes a 
unique username (or user ID or email address) and associated password. 

 FIGURE 3.1      
    Crazy Egg has one of the shortest and simplest registration forms. To register, users only need 
to provide their email address and password and agree to the terms of use and privacy policy.    
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Because users cannot see the password they entered, ask them to confi rm the 
password by reentering it. In addition, if required for legal reasons, ask them to 
agree to the usage terms and conditions. 

   When users need to set up an account, it’s important that forms are as short 
as possible and ask only for relevant information so that users are distracted 
only for a very short period of time and can continue to accomplish their goals. 
Asking for nonessential information increases the time it takes to register and 
increases the chances of user errors. This may cause a user to abandon registra-
tion or provide incorrect or nonsensical data. 

   When asking users for any personally sensitive information, such as birth date, 
gender, race, and so forth, clearly indicate why the information is needed and 
how it will be used ( Figure 3.3   ). 

    CONSIDER USING AN EMAIL ADDRESS FOR A USERNAME 
   When registering, users are often required to choose a unique identifi er for 
their account such as a username or email address. Email addresses are often a 
better choice because they are always unique and are easier to remember even 
when users have multiple email accounts. In addition, when users have to be 
reminded of their login credentials, it’s easier to send the reminder informa-
tion to their registered email address (see FORGOT USERNAME/PASSWORD 
pattern later in this chapter).  

    USE CAPTCHA TO ENSURE REGISTRATION BY HUMANS 
   An increasing number of automated web crawlers have made it diffi cult to dis-
tinguish them from legitimate human users. Use CAPTCHA as part of the reg-
istration form to minimize registration by such automated agents ( Figure 3.4   ). 

Registration

 FIGURE 3.2      
    Wufoo, an online 
form-builder 
application, uses a 
simple registration 
form that asks only 
for the essential 
information for 
creating an account.    
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CAPTCHA requires users to type characters from a distorted image containing 
letters and/or numbers before they can register. The ability to correctly identify 
characters from the distorted image is used as suffi cient evidence that the user 
is human and not an automated agent (see the CAPTCHA pattern next). 

   Although the use of CAPTCHA is becoming common, it is yet one more piece 
of information users have to provide and should be avoided, if possible. 

 FIGURE 3.3          Papa John’s registration form justifi es asking users to enter their birth dates by 
indicating that they must be 13 or older to place an online order.    

 FIGURE 3.4          Nabble asks users to respond to a CAPTCHA image when registering.    
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Calbucci (2008) found that removing CAPTCHA from the registration form 
improved the conversion rate by 9.2 percent on Sampa (  www.sampa.com  ).  

    CONSIDER THE  “ LAZY ”  REGISTRATION APPROACH 
   As mentioned, registration is often an interruption in users ’  interaction expe-
rience. Therefore, delay registration as much as possible and allow users to 
explore the application before asking them to register. For instance, Morningstar 
asks users to register or log in only when they land on a page that requires them 
to provide sensitive information (e.g., creating an investment portfolio) or when 
they are accessing content reserved for paying customers. 

   To make the registration process as effi cient as possible, even when it is 
delayed, an option is to use a   “ lazy ”  registration  approach, which is collecting 
information about users using browser cookies as they interact with the appli-
cation. As Mahemoff (2006) states: 

 As the user interacts with the application, the account accumulates data. 
In many cases, the data is explicitly contributed by the user, and it’s 
advisable to expose this kind of information so that the user can actually 
populate it. In this way, the initial profi le may be seen as a structure with 
lots of holes. Some holes are eventually fi lled out automatically and others 
by the user himself. (p. 475)   

   By collecting information in the background, when users are presented with 
the registration form, some of the registration fi elds can be prepopulated, 
requiring users to verify collected information rather than enter it. For example, 
if a user signs up for an email newsletter, the application has the user’s email 
address, which it can prepopulate on the registration form.  

    CONSIDER ELIMINATING REGISTRATION 
   Offer users the option to have access without registering in applications where 
they may just want to complete transactions quickly. This is common in 
e-commerce applications, especially those that support gift registries, where 
users may just want to purchase a gift and leave the application ( Figure 3.5   ). 
Users may be prompted to register at the end of the transaction (or checkout 
process) with clearly listed benefi ts for doing so (e.g., track the order).  

    CLEARLY INDICATE REGISTRATION BENEFITS 
   For web applications where it’s not possible to delay registration, clearly indi-
cate registration benefi ts to users ( Figure 3.6   ). 

   For many applications, listing benefi ts may not be suffi cient, especially when 
registering is not free. In such instances, offer users the option to take a guided 
tour that explains the benefi ts of using the application and/or allow them to set 
up a free-trial account for a limited time period or with restricted functionality 
( Figure 3.7   ).  

Registration



CHAPTER 3 User Authentication54

    CONSIDER USING  “ UNIFIED REGISTRATION ”  SERVICES 
   Remembering login information for more than a few applications can be dif-
fi cult for users and lead to practices that could compromise the security of 
their personal information (e.g., writing down login information or using very 
simple passwords). Even when security is not a concern, forgetting login infor-
mation could result in unnecessary delays in accomplishing tasks. Therefore, 
if feasible, allow users to register using  “ unifi ed registration ”  services such as 
OpenID or Windows CardSpace. 

   An OpenID is an open standard that allows users to create and use one set of 
username and password to log in to any OpenID-enabled web application; for 
more information, visit  www.openid.net . Thus, enabling support for OpenID can 

 FIGURE 3.5          Offi ce Depot offers users the option to purchase without registering. It also allows 
users to defer the registration decision until later, indicating that they can set up an account at 
the end of the checkout process.    

 FIGURE 3.6         
 Netfl ix not only lists 
registration benefi ts 
but also indicates on 
the same page how 
Netfl ix works. It offers 
links to users who 
want to learn more 
about the free trial 
offer or about movie 
selection and goes 
a step further by 
offering a phone 
number for users to 
call in case they have 
any questions.    
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either eliminate the need for registration or at least minimize the information 
required from users to set up an account ( Figure 3.8   ). Because not all users can 
be expected to have OpenID accounts, supporting a normal registration pro-
cess is still important.  

Registration

 FIGURE 3.7          Basecamp (from 37Signals) offers users an application tour so they can explore 
its functionality and benefi ts. It also allows users to sign up for a free-trial account so they can 
experience the application fi rsthand. Although the free-trial account has restricted functionality 
it makes it possible for users to easily understand the benefi ts of having an account.    

 FIGURE 3.8      
    Ma.gnolia offers 
users a regular 
registration 
process where 
they choose their 
login credentials, 
as well as supports 
registration using 
OpenID.    
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    VERIFY REGISTRATION 
   If necessary, require users to verify their registration to prevent fraud and ensure 
legitimate user accounts. This is commonly accomplished by sending a message 
with a confi rmation link to the email address provided by users during registra-
tion. Only after users have returned to the application by clicking the confi rma-
tion link (or by pasting the registration URL in their browser address fi eld) do 
they consider their registration complete. To ensure email reaches users ’  email 
inboxes, ask them to check their spam folders ( Figure 3.9   ).  

    ALLAY USERS ’  PRIVACY CONCERNS 
   Users may be hesitant to register because they may not know how their per-
sonal information will be used. Include a brief privacy statement (e.g.,  “ Your 
information will not be sold or shared ” ) followed by a link to a detailed pri-
vacy policy statement to address such concerns ( Figure 3.10   ).  

 FIGURE 3.9          YouTube asks users to click the confi rmation link in the email to complete their 
registration and then to check their spam folders if they don’t see the message appear in their 
inbox within a few minutes.    

 FIGURE 3.10          Prosper provides a brief summary of their privacy policy on the registration 
form, as well as offers a link to a detailed privacy policy.    
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    SET UP SECURITY QUESTIONS WHEN STORING 
SENSITIVE INFORMATION 
   Use security questions for web applications that require a higher level of 
security, such as for fi nancial applications ( Figure 3.11   ). Security questions 
can then be used to establish users ’  identities when they log in and/or when 
they need help retrieving their forgotten login information (see the FORGOT 
USERNAME/PASSWORD pattern later in this chapter).  

    OPT-IN 
   Ask users to opt in instead of opt out if the company supporting the web appli-
cation plans to communicate with them in the future or send promotional 
information ( Figure 3.12   ). This is the fi rst step to making sure email sent to 
users is CAN-SPAM 1  compliant (Dixon, 2004; see also the Federal Trade 
Commission’s SPAM home page at   www.ftc.gov/spam/  ). The better practice is to 
use double opt-in, where upon opting in, users are sent an email confi rmation 
with a link that they must click to fi nish the opt-in process. 

   In addition, set users ’  expectations by explaining how frequently they will 
receive communication and what kind of messages will be sent. With the pos-
sibility of email communication being stopped by spam fi lters, ask users to 
adjust their spam fi lter settings appropriately or add the  “ from email address ”  
to their contact lists.  

    RETURN USERS TO THE NEXT LOGICAL STEP IN THE 
INTERACTION SEQUENCE 
   Upon the completion of registration, return users to the  “ page of departure ”  —
 that is, the page from where they chose to register or were required to register. 

Registration

 FIGURE 3.11          When setting up an account, CapitalOne requires users to set up security questions.    

  1 CAN-SPAM is a commonly used acronym for Controlling the Assault of Non-Solicited 
Por nography and Marketing Act of 2003. It became a law on January 1, 2004, and applies to 
most businesses in the United States that send commercial email. It provides email recipients 
with the right to opt out (unsubscribe).  
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For example, in an e-commerce application, if users are asked to register at 
checkout, return them to the page they are likely to see if they were already reg-
istered or logged in, such as the shipping information page.   

    Related design patterns 
   For many web applications, registration may be the fi rst form users encoun-
ter. To create a successful user experience, it’s important to follow the patterns 
identifi ed in Chapter 2—CLEAR BENEFITS, SHORT FORMS, REQUIRED FIELD 
INDICATORS, and ERROR MESSAGES. When presenting the registration form 
to users, it is important that they be given an option to LOG IN since they may 
have registered previously. In addition, because CAPTCHA often accompanies 
registration, follow the best practices identifi ed in the following pattern.   

    CAPTCHA 
    Problem 
   The application needs to make sure that the action (e.g., register, provide feed-
back, send comment, and so forth) is initiated by a human rather than an auto-
mated agent to prevent creation of fraudulent accounts and fake responses.  

    Solution 
   Ask users to type characters from a distorted image that contains letters and/or 
numbers before they can register or provide comments or feedback ( Figure 3.13   ). 

 FIGURE 3.12      
    Evite offers users a 
clear opt-in option 
for sending party 
tips and planning 
ideas.    
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Decoding distorted images is used as a validation that a user is human and not 
an automated agent, since automatically decoding a distorted image is compu-
tationally intensive. This method is referred to as CAPTCHA, which stands for 
 C ompletely  A utomated  P ublic  T uring test to tell  C omputers and  H umans  A part 
(Ahn, Blum, and Langford, 2004).      2     

    Why 
   An increasing number of automated crawlers on the Web have made it diffi -
cult to distinguish them from legitimate human users. By asking users to do 
something that is relatively easy for humans to do but diffi cult for automated 
crawlers, the use of CAPTCHA makes it diffi cult, if not impossible, for bots and 
crawlers to interact with the application and submit forms.  

    How 
   CAPTCHA images typically have about four to fi ve distorted alphanumeric 
characters; the alphabetical characters in the image may include both uppercase 
and lowercase ones. In addition, they may have lines through them, more than 
one distorted word, noisy backgrounds, and so forth ( Figure 3.14   ). Users are 
asked to decode the image and enter the alphanumeric characters in the cor-
rect order (they may or may not be case sensitive) before submitting the form. 
Upon form submission, the response is verifi ed, and users are either taken to 
the next step or presented with an error. 

   Recently, some sites have included simple math problems in CAPTCHA images 
such as 2      �      4 or 4      �      2 that users must answer ( Figure 3.15   ). 

    ALLOW USERS TO CHANGE THE CAPTCHA IMAGE 
   Users may fi nd some CAPTCHA images too distorted to distinguish between 
some characters (e.g., the number 1 versus a lowercase  l , or the number 9 versus 

CAPTCHA

   2  Many CAPTCHA images on the Web use the free CAPTCHA service offered by Carnegie Mellon 
University as part of their reCAPTCHA project, which helps digitize books by sending users digi-
tized words as CAPTCHA that cannot be read by their OCR (optical character recognition) pro-
grams. For more information, visit   www.recaptcha.net  .   

 FIGURE 3.13          CAPTCHA on Yahoo!’s registration page.    
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a lowercase  g ). Therefore, users should be offered the option to change the 
CAPTCHA image by clicking on a  “ refresh ”  or  “ change ”  link ( Figure 3.16   ).  

    OFFER AUDITORY CAPTCHA TO MAKE APPLICATIONS ACCESSIBLE 
   Because CAPTCHA is based on decoding the image, it presents an obvious 
obstacle for blind users or those with visual disabilities. They should be offered 

 FIGURE 3.15          Two examples of math CAPTCHA.      

 FIGURE 3.16          Nabble offers users the option to change the CAPTCHA image.    

 FIGURE 3.14          Examples of CAPTCHA images.      
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a voice CAPTCHA — an audio version of CAPTCHA — that allows them to inter-
act with the application ( Figure 3.17   ).   

    Related design patterns 
   Use of CAPTCHA is common during registration, as most applications try to 
avoid fraudulent registrations by automated web crawlers (REGISTRATION). 
They are also common in discussion forums or blogs, where users can make 
comments or participate in communities (see the GROUPS/SPECIAL INTEREST 
COMMUNITY pattern in Chapter 9).   

    LOG IN 
    Problem 
   Users need to identify themselves so that they can access their account infor-
mation and/or see customized or personalized versions of the web application. 
For example, users may want to check their emails (e.g., Hotmail, Yahoo! Mail), 
access their account to see the order status on an e-commerce application 
(e.g., Amazon, Dell), or see the customized version of their content portals 
(e.g., My Yahoo!, iGoogle).  

    Solution 
   Ask users to identify themselves by providing a combination of a unique iden-
tifi er (e.g., username or email address) and password that they either chose 
when registering with the application or that was provided to them by the sys-
tem administrator. Universal identity services that uniquely identify users, such 
as OpenID or Windows CardSpace, can be used as well to allow users to access 
a web application ( Figure 3.18   ). In addition, to make it easy to access the 
application, consider offering users an option to let the application remember 
their login information.  

    Why 
   When a web application allows users to access their personal and/or sensitive 
information, it is important that users identify themselves by logging in with 

Log In

 FIGURE 3.17          Gmail 
offers both visual and 
auditory CAPTCHA.    
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a unique set of credentials that they established while registering with the 
application. While logging in is an important task to secure account infor-
mation and avoid unauthorized access, users may consider it an obstacle to 
accomplishing their goals. In addition, for applications not visited frequently, 
users may forget their login credentials and may be locked out for some time 
period. Therefore, where feasible, users should be offered the option to let the 

 FIGURE 3.18          Basecamp allows users to log in using the username and password they chose 
during registration (a) or with their OpenID (b). Users may also choose to let the application 
remember their login information.      

(a)

(b)
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application remember their login information. Offering users a  “ remem-
ber me ”  option eliminates the need to log in and makes it easier for them to 
accomplish their goals without unnecessary interruptions.  

    How 
   Require users to log in using their username or email and the password they 
provided during registration. However, like registration, logging in is an inter-
ruption to a user’s interaction experience. Therefore, delay it as much as pos-
sible. When logging in cannot be delayed for business reasons — for example, 
users must log in to select their delivery or pick-up store for ordering from 
food chains such as Domino’s or Pizza Hut for franchise obligations — consider 
alternative means for getting users closer to their goal — for example, ask them 
to provide their street address and/or zip code. 

    ECHO USERS ’  PASSWORDS WITH NONCHARACTERS 
   Use the HTML tag   < input type =  " password "  / >   for the password fi eld. It instructs 
the web browser to echo users ’  input as asterisks or bullets in the password 
fi eld. However, because users don’t receive any feedback on what they are 
entering, when a login error occurs, remove users ’  input from the password 
fi elds. In addition, ask them to check the  “ Caps Lock ”  key if passwords are 
case-sensitive.  

    WHEN NECESSARY, OFFER SECURE LOGIN 
   When allowing users to access personal information that is sensitive in nature, 
make the login process  “ secure ”  by transmitting the information over a Secure 
Sockets Layer (SSL) connection. Also, let users know they are logging in using 
a secure protocol ( Figure 3.19   ). This can help increase users ’  trust in the web 
application.  

    OFFER USERS AN OPTION TO REGISTER 
   Designers usually strive to make their web applications more convenient 
to repeat users and typically ask users to log in only when they need to identify 

Log In

 FIGURE 3.19          Amazon lets users know they are logging in using their secure server.    
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themselves. Considering that users may not have registered with the web appli-
cation, it’s important that they be offered an option to register ( Figure 3.20   ).  

    ENABLE USERS TO RETRIEVE FORGOTTEN 
LOGIN INFORMATION 
   Users often forget their login information, especially when they do not access a 
web application frequently. Help users to retrieve forgotten login information 
by offering options such as  “ Forgot password? ”  and/or  “ Forgot username or 
password? ”  ( Figure 3.21   ); see the FORGOT USEERNAME/PASSWORD pattern 
later in this chapter.  

    CONSIDER A TWO-STEP LOGIN FOR HIGHER SECURITY 
   For security reasons, many fi nancial applications require a two-step login 
to verify a user’s identity. The fi rst step is very similar to the login process 
described so far — that is, asking users to provide their username or user ID and 
password. The second step requires users to answer a security question. The 
answer must match the one provided during registration for them to success-
fully log in and access their account ( Figure 3.22   ). Although many fi nancial 
institutions require users to respond to a randomly selected security question, 
it may become annoying for users to answer security questions every time they 
log in. To minimize frustration, offer users the option to skip the additional 
step by registering the computer they typically use to log in.  

 FIGURE 3.20      
    Target offers users the option to register on the sign in (i.e., log in) page.    
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    SINGLE SIGN-ON (SINGLE LOGIN) 
   Many web applications, especially business-to-business (that is, extranet) and 
business-to-employee (that is, intranet) applications, allow users to access 
one or more related applications based on their access rights. Such additional 
applications should be enabled for single sign-on (commonly referred to as 
SSO) so that once users have logged in, the same credentials are used to ver-
ify their identity with other applications. Users ’  transition from one applica-
tion to another should be seamless, and they should feel they are using the 
same application. For instance, once users have logged in to their Google Mail 
account, they do not have to log in again for accessing related applications 
such as Google Calendar and Google Documents.  

    CONSIDER ALLOWING THE USE OF  “ UNIVERSAL 
LOGIN ”  SERVICES 
   As mentioned earlier, allow users to log in using  “ universal login ”  services such 
as OpenID and Windows CardSpace ( Figure 3.23   ). Such services allow users to 
create a unique digital identifi er and use it to log in to any application support-
ing its use. This is similar to the SSO approach, except that users ’  credentials 
are maintained by a third-party identity provider rather than the web applica-
tion provider.  

Log In

 FIGURE 3.21          Yahoo! 
offers a  “ Forgot your 
ID or password? ”  link 
below the  “ Sign In ”  
button and offers new 
users an option to 
register using a  “ Sign 
Up ”  link.    
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    REMEMBER LOGIN INFORMATION 
   Like registering, logging in often distracts users from their goals and tasks. 
To minimize distractions, offer users the option to allow the application to 
remember their login information on their computers. Depending on the level 
of security and privacy concerns, such  “ remember me ”  options can be imple-
mented in one of two ways: 

    1.      Remember both username and password  ( Figure 3.24   ). This eliminates the 
login step completely for users as long as they use the same computer. 
Because browser cookies that are used to remember log in preference are 
stored on computers used to log in, users don’t have to log in as long as 
they access the application using the same computer or until the cook-
ies expire or users delete them. For security reasons, the  “ remember me ”  
function may be set to expire after a certain time period, such as two 
weeks or 30 days.  

    2.      Remember only the username  ( Figure 3.25   ). This partial remember-
ing option still requires users to enter their password to log in, but 
eliminates the need to enter their username. E-commerce applications 

 FIGURE 3.22          Advanta (a credit card company) asks users to verify their identity after they 
have logged in (a) by asking them to respond to one of the security questions they set up during 
registration (b). They also offer users an option to skip the additional verifi cation step in the 
future by allowing them to let the application remember the computer they used to log in.      

(a)

(b)
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 FIGURE 3.23          IconBuffet offers users the option to login with either a regular account (a) or 
with an OpenID (b).      

(a)

(b)

 FIGURE 3.24         
 Gmail offers users 
the option to 
remember their login 
information.    

(e.g., Amazon) typically use this approach and require users to enter 
their password before making any purchases.    

   When the security of user information is critical, as in fi nancial applications 
(e.g., Fidelity, CitiCards), it’s acceptable to trade-off user convenience for the pre-
vention of misuse and identity theft and not offer the  “ remember me ”  option.  
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    CONFIRM LOGIN 
   Clearly indicate to users when they have successfully logged in. This may be 
accomplished by a  “ Welcome, username ”  message or by simply showing a user-
name (typically placed at top right of the page;  Figure 3.26   ). This is especially 
important when users have opted to be remembered on a computer.  

    LOCKING USERS ’  ACCOUNTS 
   When security is of utmost importance (e.g., fi nance applications), it is a rea-
sonable precautionary measure to lock users out of their account after a certain 
number of unsuccessful login attempts. Users should be forewarned about this 
scenario after their fi rst unsuccessful attempt ( Figure 3.27   ). When locked out, 
users should be offered the phone number to call or the steps that they need to 
follow to unlock or reactivate their account.   

    Related design patterns 
   When asked to log in, users often realize they have forgotten their login informa-
tion (FORGOT USERNAME/PASSWORD). In addition, if users have not created 
an account, they should be offered the option to set up one (REGISTRATION). 

 FIGURE 3.25          Dominos offers users the option to save their username on their computer.    

 FIGURE 3.26          Gmail shows a user’s email address along with a  “ Sign out ”  link in the top-right 
corner of the page to indicate that the user has successfully logged in.    



69

The LOG IN pattern is almost always accompanied by the LOG OUT pattern so 
that users can explicitly end their session with the application.   

    LOG OUT 
    Problem 
   After logging in and accomplishing desired tasks, users may want to end their 
session with the web application. They may want to do so for a variety of 
reasons: 

      ■      To prevent unauthorized users from accessing their personal information.  
      ■      To log out of one account and log in to another.  
      ■      To indicate that they have completed their task and no longer need access 

to the application.     

    Solution 
   Allow users to end their session by logging out ( Figure 3.28   ).  

    Why 
   When users ’  account information can be misused, it’s important that they be 
offered the option to log out. The ability to log out is particularly important 
for web applications because they are not installed on a specifi c computer and 

Log Out

 FIGURE 3.27          Washington Mutual indicates to users that their account access will be blocked 
after the fourth failed attempt.    
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are accessible from anywhere as long as users have access to the Internet and a 
web browser. On one hand, this offers users the fl exibility to access their infor-
mation from anywhere (e.g., libraries, shared computers at work, Internet cafes, 
and so forth), but on the other hand, this ease of access opens opportunities 
for misuse and fraud. Therefore, users must be offered an explicit way to end 
their session.  

    How 
   Offer users a log out option. Typically, the  “ log out ”  option is placed in the 
top-right portion of the page or closer to the username. Consumer web applica-
tions where login information is saved for future visits, especially e-commerce 
applications, do not offer an explicit logout but provide users with an option 
to log in as another user or offer options such as  “ Not username? ”  They greet 
users with the message  “ Welcome, username ”  to indicate that the user is rec-
ognized ( Figure 3.29   ). When an explicit logout option is not offered to users, 
ensure that users have to log in for any fi nancial transactions (e.g., checkout) or 
account updates (e.g., change password). 

    USE LABELS CONSISTENTLY 
   Although this has minor usability implications, a relevant design issue is 
labeling the action that ends user sessions with the application. The common 
options are logout, log out, sign out, logoff, log off, and sign off. As the link 
represents an action, appropriate usage is log out, sign out, log off, or sign off. 
In the absence of any research evidence, a common practice is to complement 
the action users used when accessing the web application: For most consumer 
applications, Sign Out (to complement Sign In) is used, and for many business 
and technical applications, Log Out (to complement Log In) is used.  

 FIGURE 3.28          CitiCards offers a  “ Log Out ”  link to allow users to end their session.    

 FIGURE 3.29          Buy.com uses a  “ Not pawan.vora? Click here ”  link to allow users to log out and 
log in as a different user.    
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    ACKNOWLEDGE LOGOUT 
   Clearly indicate to users that they are logged out. The acknowledgment may be 
in the form of: 

      ■      A dedicated  “ You’re Logged Out ”  page with appropriate choices for users 
to navigate to.  

      ■      The login page with the appropriate message indicating that the user is 
logged out.  

      ■      A non - logged-in visitor version of the page (this is common on content 
portals such as Yahoo!, MSN, iGoogle, and so forth).  

      ■      A combination of these choices — for example, a dedicated page with an 
automatic redirect after a certain time delay ( Figure 3.30   ).    

   The choice often depends on the  “ initial ”  conditions for login. If a user 
is required to log in to access the application, return users to the login page 
when they log out with a message acknowledging logout because that typi-
cally doesn’t require confi rmation unless users are going to lose data. This also 
allows users to log in again if they logged out by mistake. Alternatively, if users 
started with a version of the page for non - logged-in visitors before logging in, 
then return them to a similar page when they log out.   

    Related design patterns 
   The LOG OUT pattern accompanies the LOG IN pattern because when users 
have to log in to access the application, they are usually offered the option to 
log out.   

    AUTOMATIC LOGOUT 
    Problem 
   After logging in, users have stopped interacting with the application for a dura-
tion longer than expected, suggesting that they are either distracted or have 
abandoned the application but have forgotten to log out. By leaving their 
account in a logged-in state, users are exposed to misuse and abuse of their 
personal or sensitive data.  

    Solution 
   After a predetermined period of inactivity (e.g., 15 – 45 minutes), end users ’  ses-
sions by logging them out ( Figure 3.31   ).  

    Why 
   Not only do automatic logouts help reduce the chances of unauthorized account 
accesses, but they also reduce the burden on the web server that maintains users ’  

Automatic Logout
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 FIGURE 3.31          Washington Mutual logs users out after an inactivity period of 15 minutes. They 
also make it easier for users to start a new session by offering a link to log in again.    

 FIGURE 3.30          Yahoo! uses a dedicated page indicating that users have signed out (a). After a 
brief delay, users are taken to the non - logged-in visitor version of the page (b).      

(a)

(b)
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session information. Automatic logouts are particularly important with new 
browsers, which allow tab-based browsing. Many users open multiple tabs and 
access several web applications and often forget to log out of their sessions.  

    How 
   For applications with security and/or privacy concerns, automatically log out 
users after a certain period of inactivity (i.e., session timeout). Typical session 
timeouts are 15- to 45-minute durations depending on the sensitivity of the 
data that may be exposed. As the session timeout is approaching, offer users a 
warning and give them an opportunity to stay logged in. Confi rmation is espe-
cially useful in instances where user tasks are likely to take some time (e.g., in 
cases of multistep tasks like checkout) and likely data loss could be frustrating 
to users ( Figure 3.32   ). 

   When session timeout occurs, the following are quite common: 

      ■      Users are taken to the Login page with a message that the session timed 
out (or suspended) and that they must log in to start a new session. This 
approach is useful when the data available on the screen are sensitive.  

      ■      Users are kept on the same page with a pop-up that indicates that the 
session was suspended and whether or not their data were saved (say, for 
example, in a  “ draft ”  status). This approach is not recommended when 
data available on the screen (behind the pop-up) are personal and/or 
sensitive.    

   For some applications, sessions can end if the browser window used to access 
the application is closed. 

    SAVE USERS ’  INFORMATION 
   When automatically logging out users, consider saving their information. It 
could be annoying for users to have their session time out and discard all their 
data when they intended to fi nish what they started but were distracted for 

Automatic Logout

 FIGURE 3.32          As session timeout approaches, Bellco prompts users and offers them an option 
to continue their current session. It also shows how users can change the session’s timeout 
duration.    
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some reason. For example, Gmail saves users ’  incomplete emails in the  “ draft ”  
state and marks them to indicate that they have a pending response.  

    ALLOW USERS TO SET DURATION OF SESSION TIMEOUTS 
   Users may want some web applications to have longer or shorter session time-
out duration than the one defaulted by the application. This is common for 
applications that users may to use all day, such as email, offi ce productivity 
applications (e.g., word processing, spreadsheets), and status-monitoring appli-
cations (e.g., investment tracking). If timeouts are set for such applications, 
offer users an option to change the duration ( Figure 3.33   ).   

    Related design patterns 
   AUTOMATIC LOGOUT is a fallback measure where users may forget to log out 
and therefore expose personal or sensitive information. It’s quite possible that 
users may not know how to log out of an application because the available 
option is hidden or not located where users expect it to be (LOG OUT).   

    FORGOT USERNAME/PASSWORD 
    Problem 
   Users often forget login information (username and/or password) and without 
it are unable to access the application.  

    Solution 
   Offer users options to remember or retrieve forgotten login information 
( Figure 3.34   ).  

    Why 
   Users often forget usernames and/or passwords, especially when they are 
accessing an application that they rarely use. Therefore, it’s important that users 

 FIGURE 3.33          Rally Community Edition allows users to set their session timeout duration for 
up to four hours. The default timeout is set to one hour.    
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have a way to remember that information or retrieve it. Because users typi-
cally realize that they have forgotten their credentials when asked to log in, the 
options to retrieve them should be provided near the login area. In situations 
where user accounts are not tied to private or sensitive information, sending 
a link to reset passwords via email is acceptable. However, when dealing with 
sensitive information, it’s important to take additional steps to verify identity 
before allowing users to reset or access their log in credentials.  

    How 
   Provide a  “ Forgot User ID (or Password) ”  link near the login area ( Figure 3.35   ); 
if users ’  email addresses are used for logging in, the  “ Forgot Password ”  link is 
suffi cient. 

    SEND PASSWORDS TO REGISTERED EMAIL ADDRESS 
   If the web application being accessed doesn’t store personal information about 
users that can be misused (e.g., health-related or fi nancial information), ask 
users to provide their username or the email address they used to register. 
Once verifi ed, passwords can be emailed to them. For improved security, 

Fogot Username/Password

 FIGURE 3.34          Gmail 
offers an  “ I cannot 
access my account ”  
link.    

 FIGURE 3.35          Capital One offers links for  “ Forgot your user ID ”  and  “ Forgot your password ”  
below the Log In button.    
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instead of emailing the current password, assign users a temporary password 
that they can change as soon as they log in. Alternatively, users may be emailed 
a link to reset their password ( Figure 3.36   ).  

    CONFIRM USER IDENTITY WITH SECURITY QUESTIONS 
   If the web application stores sensitive information, additional layers of security 
may be necessary to verify the identity of the user claiming to have lost log in 
information. Additional identifi cation questions may include information that 
only the account owner knows, such as the last four digits of his or her Social 
Security number, account number, and so forth ( Figure 3.37   ). The identifi cation 

 FIGURE 3.36          Agile Commons (hosted by HiveLive) emails the link to reset the password after 
verifying the email address (a). Clicking the link displays the reset password page (b).      

(a)

(b)
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may also require users to answer one or more security questions set up during 
registration.   

    Related design patterns 
   Users may realize that they have forgotten their username and/or password 
when they are prompted to log in. Therefore, options to retrieve them should 
be presented along with fi elds that are required to log in (LOG IN).        

Fogot Username/Password

 FIGURE 3.37          Advanta, a credit card company, asks for several identifi cation-related questions 
before resetting user ID and password.    
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    INTRODUCTION 
   An important decision for designers is what users should see or which page 
they should be taken to after they log in to the application. 

   For web applications that allow access without logging in (e.g., consumer 
e-commerce applications), users either remain on the same page or are taken to 
the next page in the sequence. For example, if users decide to log in on a prod-
uct details page, they remain on the same page. However, if they log in dur-
ing the checkout process, they are taken to the next page in the sequence — the 
shipping information page. 

   On the other hand, applications that require users to log in before accessing 
their functionality may show one of the following, depending on the nature of 
the application: 

      ■      An INBOX, where users can see a list of items to view or act on.  
      ■      A CONTROL PANEL, which serves as a launch page to access application 

functionality.  
      ■      A DASHBOARD, with an at-a-glance view of the most important perfor-

mance indicators.  
      ■      A PORTAL, which aggregates information from several sources and serves 

as a launching place for information and applications users may access. 
PORTAL pages often incorporate some aspects of CONTROL PANEL and 
DASHBOARD in order to enable users to quickly access functionality and 
content supported by one or more applications.    

   Application main pages are typically personalized based on user profi les, 
interests, and information needs with the intention of presenting the most 
relevant content and fi ltering out the not-so-relevant information. However, 
PERSONALIZATION driven by business rules or some form of social fi ltering 
may not be able to accurately predict the information users may need. Thus, 
applications often offer users CUSTOMIZATION options to allow them to 

                                             Application Main Page  
 CHAPTER 4  CHAPTER 4 
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tailor the application to their preferences and compensate for personalization 
shortcomings. Customization is not limited to information and task-related 
needs; it often extends to a choice of colors, logos, themes, fonts, and page 
layouts. 

   An often-overlooked design aspect of many web applications is what fi rst-time 
users will see (BLANK SLATE). This is particularly important for applications 
that rely on users to fi ll in the application with appropriate data.  

    INBOX 
    Problem 
   It is essential that users know the items they need to work on or the activities 
that have happened since they last logged in.  

    Solution 
   Show users a list of items they can act on or need to review. For example, for 
email applications, show users a list of emails; for defect-tracking applications, 
show users a list of defects; and so forth ( Figure 4.1   ).  

    Why 
   Applications focused on managing items of one type (e.g., emails, defects, 
fi les, accounts, support calls, timesheets, etc.) benefi t from showing users items 
that they can interact with as soon as they login. This does not mean that the 
application does not allow users to manage other types of items or allow quick 

 FIGURE 4.1          NetResults tracker shows developers a list of bugs and enhancements assigned 
to them when they log in.    
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access to other functionalities within the application — it’s just that they are sec-
ondary in nature. For example, email applications allow users to manage con-
tact lists even though managing contacts is not its primary purpose. Therefore, 
when users log in, they are fi rst shown a list of emails, both past and new. The 
term  inbox  is appropriate, since these are typically items that users need to 
attend to when they log in to the application.  

    How 
   Show users a list of items for which the application was primarily designed —
 emails, defects, fi les, accounts, to-dos, and so on — highlighting the items that 
users need to immediately attend to or be reminded of, such as new emails, 
new fi les, new defects, and so forth ( Figure 4.2   ). 

    ALLOW USERS TO SET UP REMINDERS 
   If the application is not going to be accessed frequently and if users prefer to be 
reminded of changes in the state of one or more items (e.g., payment due or a 
new to-do item), allow them to set up reminders ( Figure 4.3   ).   

    Related design patterns 
   The INBOX pattern typically uses lists, either TABULAR LISTS or IMAGE 
GRIDS. In addition, like lists, they often need SORTING and FILTERING to 
make it easy for users to fi nd relevant information (see Chapter 7 for further 
discussion on lists).   

    CONTROL PANEL 
    Problem 
   After users have logged in, they may want to access different application func-
tions to perform a variety of tasks. However, which function they may want to 
access cannot be reliably predicted.  

 FIGURE 4.2          Users see their email inbox after they have logged in to Gmail. New items in the 
inbox are in bold.    
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    Solution 
   Show users a page with all available application functions, any one of which 
they can quickly access ( Figure 4.4   ).  

    Why 
   For many web applications, users need a place that serves as a launch pad 
for accessing its functions (i.e., mini-applications) that are rather independent 
of each other. Although users need access to all functions, they do not need 
to navigate from one function to another. However, they need a place to 
return to when they feel lost or disoriented (similar to a  “ home page ”  on 
web sites).  

    How 
   Provide a  “ launch ”  page from which users can access all application functions 
or mini-applications. Control panels are designed using a hub-and-spoke user-
interface approach (Baxley, 2003; Tidwell, 2006), where users can reach the 
self-contained mini-applications (i.e.,  “ spokes ” ) from one central  “ hub ”  page 
such that users can access a mini-application, accomplish desired tasks, and 
return to the hub page to perform another task using another mini-application. 

 FIGURE 4.3          Remember The Milk offers users the option of setting reminders daily as well 
as a preset number of minutes before the task is due. It also allows users to be reminded via 
email, instant messengers, and mobile text messages.    
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   Control panels have quite a few similarities with home pages on content-
 oriented web sites: 

      ■      They set an expectation of the application’s scope and provide quick 
access to its most important features and functionality.  

      ■      They establish an overall information design approach for pages within 
the application in terms of its layout, placement of navigation, search 
functionality, and so forth.  

      ■      They inform users of new features and functions.    

   Control panels are also useful for account overview pages where users can access 
all of their account-related functions in one place. For example, e-commerce 
applications use account overview pages to allow users access to their orders, 
shipping addresses, payment information, and so forth ( Figure 4.5   ). 

    HIGHLIGHT ITEMS THAT NEED ATTENTION 
   Like with the INBOX, a CONTROL PANEL is a place to inform users of, or 
direct their attention to, changes in application functionality and content. 
As soon as users have landed on the control panel page, it is important to 
direct them to items that need their attention. Because users may not be expect-
ing them, it’s necessary that items serving as notifi cations or announcements 

Control Panel

 FIGURE 4.4          1 & 1, a web site hosting company, gives users the ability to access all functions 
related to their account on their control panel page. Because there are a number of options, it 
groups them into two separate areas,  “ Administration ”  and  “ Account. ”     
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are made salient. A good notifi cation example is a message about a planned 
application outage, although this should also be done on the login page. For 
items that serve only an informational purpose (i.e., announcements) and do 
not require any user action, offer users an option to dismiss them.   

    Related design patterns 
   Use the BLANK SLATE design pattern, especially on  “ spoke pages, ”  to avoid 
showing users empty pages and to ensure that they are not confused as to 
what to do after logging in for the fi rst time. This also helps them get com-
fortable using the application, especially for applications that rely on users to 
provide data.   

    DASHBOARD 
    Problem 
   Information that helps users make decisions and monitor information about 
the  “ state of their world ”  is available, but requires users to visit several different 
application areas. In addition, available information is not presented in a for-
mat that helps users make decisions and/or determine their next steps.  

    Solution 
   Offer users a single-page  “ dashboard ”  view of information and metrics that 
they need to track. In addition, allow users to  “ drill ”  down to detailed content 
from the dashboard view ( Figure 4.6   ).  

 FIGURE 4.5          Dell’s  “ My Account ”  page provides a summary of account information and serves 
as a launch page allowing access to user-specifi c information such as saved items, coupons, 
shopping cart, order status, and so forth.    
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 FIGURE 4.6          Yahoo!’s Election 08 Political Dashboard shows at-a-glance information about the 
current status of each candidate at the national level (a).  Additionally, it allows users to click on 
candidates and get detailed information about the candidate including recent poll averages, 
money raised, and so forth (b).      

(a)

(b)



CHAPTER 4 Application Main Page 86

    Why 
   Requiring users to navigate several application pages or run reports to monitor 
items ’  status and determine actions to take is not only ineffi cient but also may 
cause users to overlook important information. In addition, integrating infor-
mation sources from several places for every visit can become quite cumber-
some for users. 

   Dashboards, when properly designed, are  “ presented in a way that allows 
them [users] to monitor what’s going on in an instant ”  (Few, 2006). By using 
appropriate visualizations for important measures (often referred to as key 
performance indicators or KPIs) along with exception conditions and alerts, 
dashboards provide at-a-glance information about current status and facilitate 
identifi cation of necessary corrective and preventive actions.  

    How 
   Dashboards typically serve three important functions for users: 

    1.     They monitor and track important metrics.  
    2.     They provide analysis to determine trends and exception conditions.  
    3.     They report information to facilitate diagnosis and identify corrective 

actions as necessary.    

 

Pie Charts: Use pie charts to represent proportional
relationships for a few categories with potentially large value
differences. When there are many categories that have smaller
value differences, it may be difficult to discern the differences
in this format.  

 Bar Charts: Use bar charts for showing the relationship among
data elements within a series or multiple series. Because data
bars share a common measure, they can be easily compared
with one another. Bar charts may not be appropriate when a
data series has few values with a large outlier value, which
could compress the scale for the remaining data making
discrimination among the bars difficult.  

Line Charts: Use line charts to see trends in one or more
metrics.

Tables and Lists: Use tables or lists for nonnumeric data or
when a graphical presentation of numeric data may not be
meaningful or easily understood by intended users. Tables
or lists may also serve as an alternate view for graphical data
(see also Chapter 7).

 FIGURE 4.7          Data 
display methods.    



87

   To help users understand data, relationships, trends, and diagnose problems, 
report summarized and abstracted data on dashboards using approaches 
such as pie charts, bar charts, line charts, tables or lists, and so forth. To ensure 
that data are understood correctly, employ data visualization or charting meth-
ods that are suitable for the type of data and their intended use (       Figures 4.7 
and 4.8     ). 

    MATCH EXCEPTION CONDITIONS TO USERS ’  TASKS 
   Match dashboard icons and indicators to users ’  monitoring tasks ( Figure 4.9   ). 
For example, use indicators, such as alert or traffi c light icons, if users need to 
know only the current state of a metric. However, if users need to also know 
trends, use trend icons, such as up and down arrows, with appropriate colors 
may be more appropriate; they may be supplemented with spark lines to show 
a quick snapshot of the historical trend.  

Dashboard

 FIGURE 4.8          Google Analytics ’  dashboard uses a variety of charting methods to convey web 
site performance metrics. It uses a trend chart to show  “ Visitors Overview, ”  numbers and spark 
lines to show  “ Site Usage, ”  and tabular data to show  “ Content Overview. ”     
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    SHOW INFORMATION IN CONTEXT 
   Because dashboards show monitored data (i.e., metrics) as abstractions or sum-
maries, include their historical context to help users identify whether: 

      ■      A metric is up or down.  
      ■      The trend is increasing or decreasing (and favorable or unfavorable).  
      ■      The metric is too close to the acceptable variance levels.  
      ■      The metric has reached the desired benchmark; and so forth.    

   Showing data in context offers users at-a-glance insights that simple measures 
by themselves can’t provide. Knowing the nature of contextual information 
that needs to be provided can also help identify appropriate charting methods 
and exception indicators. For example, trend information can be presented 
using line charts, area charts, or spark lines accompanied by trend icons 
( Figure 4.10   ).  

    DISPLAY ALL REQUIRED INFORMATION ON ONE SCREEN 
   Whenever possible, avoid scrolling on dashboards (Few, 2006). This is espe-
cially true for dashboards that present real-time data and are used primarily for 
monitoring. The main purpose of dashboards is to provide an overview of the 
current state for selected metrics and emphasize metrics that need users ’  atten-
tion. In addition, ensure that every dashboard widget is allocated space and 
positioned relative to its importance to users.  

 FIGURE 4.9          Dashboard visualizations.    

Alert icons convey state information by using both color and shape.
They indicate binary information such as online/offline, safe, warning,
and critical states.

Traffic light indicators, like alert icons, convey state information.
Although they are widely recognized, they take up considerable
space and are not desirable when screen “real estate” is limited.

Trend icons represent whether a metric is up or down and, with the
accompanying color, whether the trend is favorable.

Spark lines provide a quick overview of trends and provide a
historical context for the current value of the metric.

Progress bars provide a visual indication of progression along one
dimension and, with appropriate threshold markers, can indicate
whether specific limits are reached.

Gauges allow a quick assessment of desirable and undesirable values
along a scale. Like traffic light indicators, however, they require
additional space and are usually higher in the page’s visual hierarchy.
Therefore, their use should be limited to the most important metrics.
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    ALLOW USERS TO CUSTOMIZE DASHBOARDS 
   Although dashboards are often personalized to meet the needs of specifi c user 
roles, it’s possible that the same layout and design may not satisfy all users in 
a given role. For example, while some users may like the default chart format, 
others may prefer a tabular view. In addition, some users may want to reorganize 
the information presented to better match their needs. Accommodate such 
individual differences by allowing users to customize their dashboard layouts 
(see the CUSTOMIZATION pattern later in this chapter).  

    ALLOW USERS TO  “ DRILL ”  DOWN TO VIEW DETAILED 
INFORMATION 
   When viewing dashboards, users may need additional information either to 
better understand the summary views or before making decisions on correc-
tive actions. Therefore, from the dashboard, allow users to “drill” down to the 
detailed information that formed the basis of the summary view ( Figure 4.11   ).  

    ALLOW USERS TO TRANSFER OR SHARE DATA 
   Users may want to download dashboard data locally to do further analysis 
and/or share them with others. This can be accomplished by enabling actions 
such as downloading a detailed report in formats such as PDF, Excel, or XML, 
or sending emails to other users from the dashboard ( Figure 4.12; see also the 
LIST UTILITY FUNCTIONS pattern in Chapter 7   ).   

Dashboard

 FIGURE 4.10          Chart Chooser from Juice Analytics helps determine appropriate chart type(s) 
based on what users want to convey using the chart, such as a comparison, distribution, 
composition, trend, relationship, or table. In addition, it allows users to download corresponding 
Excel and PowerPoint templates. (Source:   www.juiceanalytics.com/chartchooser/  .)    
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    Related design patterns 
   The goal in laying out an effective dashboard is to have the most important 
business information as the fi rst thing to grab users ’  attention (see the VISUAL 
HIERARCHY pattern in Chapter 12).   

    PORTAL 
    Problem 
   The information and functionality that users would like to access are dispersed 
over several web sites and web applications. For example, within a corporation, 

 FIGURE 4.11          Mint’s dashboard shows users their assets, debt, alerts, and budget. Users can 
click on individual areas to get further details — for example, users can click on  “ American 
Express Green Card ”  and get a list of transactions amounting to a balance of $29.    

 FIGURE 4.12          Google Analytics ’  dashboard allows users to export data in PDF or XML formats 
and allows users to email the dashboard to other users.    
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employees may need to access a wide variety of information to accomplish 
tasks such as enrolling for benefi ts, managing personal information, report-
ing time and expenses, completing performance reviews, and so forth, each of 
which require them to access a separate application.  

    Solution 
   Provide a central application that aggregates content and functionality from 
several different sources and not only presents users a unifi ed look and feel, 
but also serves as a single launch pad or access point for those applications 
( Figure 4.13   ). In addition, enable users to select content and customize its 
presentation, and if required for security and privacy reasons, restrict access to 
certain content and functions based on their roles and access rights.  

    Why 
   Portals aggregate a disparate set of applications and offer a unifi ed interface to 
users to access relevant content and applications that otherwise would have to 
be discovered and accessed independently. Portals also improve user experience 
by providing a consistent appearance and navigation (and single sign-on, SSO) 
when accessing a range of applications (see the LOG IN pattern in Chapter 3). 
For many companies, a single launch point can help improve information 
sharing and collaboration among its users, which may include employees, cus-
tomers, and partners. In addition, portals designed for self-service benefi t both 
companies and users (employees or customers), as they help reduce costs for 
the former and increase convenience for the latter.  

Portal

 FIGURE 4.13          iGoogle, a web portal, allows users to access content and functions from several 
different sources.    
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    How 
   Portals organize individual pieces of content and/or functions into their own 
windowlike areas, commonly referred to as  portlets . Portlets behave as smaller 
windows within a web page; they often support functionalities such as mini-
mize, maximize, close, and so forth ( Figure 4.14   ). 

   When supporting several functional areas, portals usually organize them by 
grouping related content and application and then present them as separate 
pages, allowing users to navigate among them (see  Figure 4.15   ). 

 FIGURE 4.14          Excite allows users to edit, minimize, and maximize portlets.    

 FIGURE 4.15          Sun’s portal, My Sun Connection, is divided into multiple pages:  “ Home, ”   “ My 
Products, ”   “ Support, ”   “ Communities, ”   “ My Account, ”  and  “ Developers. ”     
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    ALLOW TAILORING OF CONTENT BASED ON USERS ’  
ROLES AND NEEDS 
   Portals typically allow access to a large amount of content, only a small por-
tion of which the typical user would be interested in. For example, a system 
administrator in the information technology (IT) group would be interested 
in completely different types of content and applications on an intranet por-
tal than a recruiting specialist in human resources (HR). Similarly, for many 
extranet portals, end users (customers) would need access to completely dif-
ferent content than partners and resellers. Therefore, portals should allow per-
sonalization and customization of content based on users ’  roles and needs (see 
the PERSONALIZATION and CUSTOMIZATION patterns later in this chapter). 
For public portals (e.g., iGoogle, My Yahoo!, and My MSN), users are typi-
cally offered a default portal page to which they may add pages as necessary 
( Figure 4.16   ).  

    MAINTAIN A CONSISTENT APPEARANCE 
   Although portals allow users to access a variety of applications, they should 
strive to provide a consistent user experience. This can be achieved to a certain 
extent by maintaining a consistent  “ look and feel ”  throughout the portal.  

    AUTOMATICALLY SIGN-IN USERS TO APPLICATIONS 
   A portal should not only look unifi ed based on its appearance. It should behave 
in a unifi ed manner, too. Once logged in to the portal, unless additional secu-
rity is required, allow users to access different applications seamlessly without 
requiring them to log in separately; that is, the portal should support single 
sign-on (SSO) ( Figure 4.17   ; see also the LOG IN pattern in Chapter 3). 

   Although SSO is feasible for enterprise portals, many web portals allow the 
incorporation of other applications using web services to which users may 
have to log in separately. For example, iGoogle allows users to view their Jott 
(  www.jott.com  ) reminders in its own portlet, which requires them to log in sep-
arately. In such instances, offer a  “ remember me ”  option so that users do not 
have to log in every time they access the portal.  

    ALLOW USERS TO CUSTOMIZE PORTAL’S APPEARANCE 
   Unlike many web applications, portals are designed for regular and frequent 
use. To ensure that users are as productive as possible with the portal, and to 

Portal

 FIGURE 4.16          My Yahoo! allows users to add their own portal pages by clicking the  “ Add 
Page ”  button. In this example, the user has created a  “ Finance ”  page.    
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feel that it’s their personal workspace, allow them to customize its appearance 
and change the placement of content (see the CUSTOMIZATION pattern later 
in this chapter).   

    Related design patterns 
   Although portals offer a common  “ look and feel, ”  typically users can  “ reskin ”  a 
portal by changing its appearance. Users are also allowed to customize content 
and layout (see CUSTOMIZATION). Because portals are designed to aggregate 
content from disparate sources, some content may also appear in a DASHBOARD 
style, thereby giving users a view of the current status (or health) of certain key 
metrics.   

    PERSONALIZATION 
    Problem 
   For web applications with an extensive amount of content (e.g., a large num-
ber of products in e-commerce applications), fi nding content or items that are 
relevant or of interest may become diffi cult for users. In addition, because new 
items are being added at a rate users are likely to fi nd diffi cult to keep up with 
(and not all of them are going to be of interest to them), showing every new 
item is neither desirable nor feasible.  

    Solution 
   Tailor users ’  experience by showing them personalized information based on 
their profi les, interaction patterns, and/or stated (or inferred) preferences and 
interests (Anand and Mobasher, 2005; Koch and Rossi, 2002) ( Figure 4.18   ).  

 FIGURE 4.17          On iGoogle, users can view Google Finance Portfolios, Google Calendar, and 
Gmail information, as they all use the same login information.    
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    Why 
   Personalization is becoming increasingly common in helping users manage 
access to almost an unlimited amount of information. Rather than presenting 
 “ all ”  information, users are only offered information that meets their unique 
needs and interests (Anand and Mobasher, 2005; Koch and Rossi, 2002; Rossi 
et al., 2001). Thus, personalization helps in two ways: It reduces  “ clutter ”  by 
eliminating items that users are not likely to be interested in and it exposes 
users to new items they might not have discovered or sought out on their own. 
Furthermore, because the personalized (or recommended) list of items is based 
on users ’  interests and behaviors, users would have less anxiety in considering 
them for purchase or engaging in other transactions.  

    How 
   Personalized experiences can be offered at two levels: 

    1.     Based on known facts about users such as their demographic informa-
tion or stated interests ( explicit personalization ).  

    2.     Based on inferred interests from users ’  past interaction and transaction 
history ( implicit personalization ).    

    EXPLICIT PERSONALIZATION 
   At its most basic level, an application can offer personalization simply by wel-
coming users with their name ( Figure 4.19   ). 

Personalization

 FIGURE 4.18         
 Netfl ix, an online 
movie rental 
web application, 
recommends 
movies based 
on users ’  rental 
history and 
their ratings of 
movies they have 
watched. Netfl ix 
also personalizes 
recommendations 
based on users ’  
age and gender.    

 FIGURE 4.19          Morningstar greets users with a  “ Welcome [fi rst name] ”  message log in.    
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   Another common form of explicit personalization is saving users ’  profi les and 
account information, such as shipping and billing information, and prepopu-
lating them as needed to improve returning users ’  experience — for example, 
when checking out in e-commerce applications ( Figure 4.20   ). 

   Yet another form of personalization is showing different views of the application 
to guest users (those who have not logged in or do not have an account) and 
logged-in users ( Figure 4.21   ). 

   A comparable personalization approach for logged-in users is based on user 
roles, where they are presented different application content areas and thus 
a different navigation structure, based on their access rights and permissions 
within the application. For example, only users with administrative rights may 
have access to user management functionality ( Figure 4.22   ).  

    IMPLICIT PERSONALIZATION 
   Personalization inferred from users ’  preferences and needs (implicit person-
alization) is typically in the form of recommendations, which consider users ’  
past transactions and interaction behaviors. Such personalization is common 
in e-commerce applications where users are recommended products based on 

 FIGURE 4.20          Once users have purchased from Amazon, subsequent checkout experiences 
are personalized based on their past shipping and billing information.    
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their past purchases or previously viewed items. Such personalization often 
adopts a social fi ltering approach, in which recommendations are based on 
similarities in behavior and interests among the application users (Goldberg 
et al., 1992) ( Figure 4.23   ). It can also be seen in social applications where users 
are recommended people to  “ friend ”  with based on the commonality among 
other friends in their networks (see Chapter 9).  

Personalization

(a)

 FIGURE 4.21          Blockbuster offers different versions of their home page: one for new users (a) 
and another for repeat logged-in users (b).      

(b)



CHAPTER 4 Application Main Page 98

    ALLOW USERS TO ADJUST THEIR PERSONALIZATION PREFERENCES 
   Although implicit personalization has its value, it often falls short because not 
all users ’  interactions and transactions are for themselves. For example, some of 
users ’  purchases on e-commerce applications may be gifts or made on behalf 
of friends and family members. To improve the quality of recommendations, 
allow users to either state their preferences ( Figure 4.24   ) or adjust their prefer-
ences by having them indicate if an item should be excluded when generating 
recommendations ( Figure 4.25   ).   

    Related design patterns 
   Because users ’  needs can never be accurately predicted, personalization can 
never be perfect. Therefore, consider using CUSTOMIZATION approaches to 
let users tailor the content and interface to their needs. In addition, some per-
sonalization can be based on users ’  location — for example, users can be shown 
country-specifi c pages based on where they are accessing the application. 
Therefore, consider the GLOBAL GATEWAY pattern in Chapter 10 as well.   

    CUSTOMIZATION 
    Problem 
   From all the content offered by a web application, users may only be interested 
in a very small subset. However, considering varied needs and preferences of 

(a)

 FIGURE 4.22          Rally Software shows different sets of tabs for users with subscription access 
rights (a) and for those without such rights (b).      

(b)
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users, it’s diffi cult to effectively match and prioritize content. In addition, users 
may want to tailor the application to match their company’s standards or indi-
vidual preferences. Although personalization is an option, users know what 
they want and are able to clearly specify their needs.  

Customization

(a)

(b)

 FIGURE 4.23          Amazon offers several forms of recommendations based on (a) users ’  past 
purchases, (b) users ’  recent browsing behavior, and (c) related items based on the purchase 
history of other people with similar interests.        

(c)
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    Solution 
   Offer users customization features such as adding or removing content, choos-
ing page layouts, adjusting appearance (color schemes, fonts, and so forth), 
and, if necessary, adding or importing their own content ( Figure 4.26   ).  

(a)

(b)

 FIGURE 4.24          Netfl ix offers users an option to state their preferences explicitly by asking 
them to provide their birth year and gender during registration (a), rating movie genres (b) and 
specifi c movies in the  “ Movies You’ll Love ”  section (c).        

(c)
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    Why 
   Allowing users to customize an application to match their content needs, color 
and layout preferences, and its components affords necessary fl exibility to users. In 
addition, it reduces the burden on designers, as they can defer some of these deci-
sions to users. For example, designers can focus on one application look-and-feel 

Customization

 FIGURE 4.25          Amazon allows users to indicate whether their past purchases were gifts and/or 
shouldn’t be used for generating recommendations. It also allows users to identify products 
they currently own so that they can be removed from  “ Recommended for You. ”     

 FIGURE 4.26          Yahoo! allows users to tailor content, layout, and colors for their My Yahoo! page.    
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and not worry about coming up with a visual design that satisfi es the needs of all 
users. Through customization options, users can then change the appearance of 
pages if they prefer a different set of colors, fonts, themes, and so forth. However, 
this should not be a reason to avoid diffi cult design decisions. Even when cus-
tomization options are offered, many users do not choose to customize (Mackay, 
1991). In addition, having too many customization options is likely to add com-
plexity to the interface and may make it diffi cult for users to customize it.  

    How 
   Offer users customization options at the content, appearance, and application 
levels. 

    CONTENT-LEVEL CUSTOMIZATION 
   Content-level customization is useful when users are interested in only a very 
small subset of application content. Allow users to choose content appropriate 
for their needs and interests from a list of available content. In addition, when 
possible, categorize content to make it easy for users to narrow down choices 
and select content quickly ( Figure 4.27   ). 

   Other ways to help users choose from available content is to provide detailed 
descriptions and user ratings (see the RATINGS pattern in Chapter 9). Incor-
porating personalization as part of customization is another way to help users 
discover useful content. For example, when users add a content module in 

 FIGURE 4.27          When users click  “ Add Stuff ”  on iGoogle, they are shown a categorized list of 
 “ Gadgets ”  that they can add on to the iGoogle pages. When users choose a gadget, iGoogle 
offers recommendations of things users may like based on the choice of gadget. By doing so, 
iGoogle makes it easier for users to discover relevant content.    
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iGoogle (referred to as a  “ gadget ” ), they are offered a  “ You also might like  …  ”  
link to view related content. Another way iGoogle helps users is by offering 
them an option to add content automatically based on the tab’s name when 
they add a tab to their portal ( Figure 4.28   ).  

    APPEARANCE CUSTOMIZATION 
   Customization at the appearance level is related to changing the application’s 
 “ look and feel ”  — that is, its page layout, colors, skins, and themes ( Figure 4.29   ). 

Customization

 FIGURE 4.28         
 iGoogle offers an 
 “ I’m feeling lucky. 
Automatically add 
stuff based on the tab 
name ”  option when 
users are adding 
a new tab to their 
iGoogle portal.    

 FIGURE 4.29          My MSN offers users several choices for changing appearance, based on colors, 
themes, and special occasions such as Valentine’s Day, Mother’s Day, New Year ’ s Day, and so on.    
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   Most users are not designers, however. When offered a wide selection of colors, 
their choices may not be visually pleasing and may make pages diffi cult to use. 
Therefore, consider offering preset color schemes to choose from. However, this 
is not to suggest that customization options should be restricted to an existing 
set. Allow users to choose their own colors as well ( Figure 4.30   ).  

    APPLICATION CUSTOMIZATION 
   For enterprise-level web applications, it may be impossible to anticipate and 
accommodate diverse user needs without compromising usability. For such 
applications, offer customization options at the application level such as 
allowing creation of custom reports or even custom fi elds. Users can then tune 
the application to conform to their current way of working ( Figure 4.31   ). It’s 
important to remember that such customization at the application level may 
not be used frequently, so offer users necessary assistance, such as step-by-step 
guidance using wizards (see the WIZARDS pattern in Chapter 5).  

    MINIMIZE CUSTOMIZATION CHOICES DURING REGISTRATION 
   Without interacting with the web application, users may not know whether 
they would like to customize it and, if so, to what extent. Therefore, limit the 
customization options to a minimum during the registration process.  

 FIGURE 4.30          Basecamp offers users preset color schemes to choose from; it also offers a 
 “ custom ”  option that can be chosen to specify colors different from those suggested in a preset 
scheme.    
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    ENSURE THAT CUSTOMIZATION IS OPTIONAL 
   As mentioned, users are not likely to customize the interface often, and many 
users won’t customize at all (Mackay, 1991). Therefore, it’s important that the 
web application be useful and usable without any customization.   

    Related design patterns 
   Because PORTALS usually have a need to support a large amount of content, they 
typically allow users to customize content and appearance. However, customization 

Customization

 FIGURE 4.31          SalesForce offers users several customization options, including options to 
customize user interface elements (a). When customizing user interface elements, users can 
even specify the type of fi eld such as currency, date/time, email, pick list (i.e., dropdown list), 
text, and so forth (b). SalesForce uses a wizard approach and offers users detailed assistance 
on every customization step.      

(a)

(b)
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requires effort on the users ’  part. Therefore, if it’s possible to infer their needs 
and content can be personalized — for example, based on information provided 
by them — consider complementing customization with PERSONALIZATION 
approaches.   

   BLANK SLATE 
    Problem 
   Many web applications start out empty because they rely on users to pro-
vide data (e.g., a defect-tracking application, online calendar, to-do list, etc.). 
Although the application pages will fi ll up eventually, the fi rst time users access 
the application (or a new functionality within the application) they’ll see an 
empty page — a  “ blank slate. ”  They may be confused as to what to do next and 
may get an impression that the application is not working as desired when they 
see a page without content.  

    Solution 
   On the blank-slate page, answer questions that fi rst-time users would have such 
as how to get started, what to do next, and what will the page look like when 
fi lled in with data (37signals, 2006). This can be accomplished by explaining 
to users the best ways to get started via tutorials and help texts and/or show a 
typical screenshot of the page fi lled with content ( Figure 4.32   ).  

    Why 
   Any guidance that can be offered to users during their initial interaction with a 
web application makes them feel comfortable with the application and helps 
them get started quickly. In addition, when faced with an empty page, users 
may fi nd it diffi cult to determine scope and the extent of functionality offered 
by the web application, thus limiting the degree to which they are able to inter-
act with the application. 

   Having a blank-slate page serves several purposes for users: it sets appropriate 
expectations, encourages taking action, familiarizes them with what the page 
will eventually look like, and creates a positive fi rst impression of the applica-
tion (Hoekman, 2008; 37signals, 2006).  

    How 
   An important design feature of an effective blank-slate page is one or more 
prominently displayed action(s) that would remove the blank slate and get 
users familiar with the application ( Figure 4.33   ). 

   The actions may be accompanied by messages informing users why they are 
not seeing any content. For example, Basecamp uses messages such as  “ Create 
the fi rst writeboard for this project ”  with  “ fi rst ”  implying that users have not 
created a writeboard ( Figure 4.34   ). 
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    OFFER USERS RELEVANT TUTORIALS OR DEMOS 
   Make users understand the steps involved in using a web application or a piece of 
functionality by offering them tutorials or demos (see  Figure 4.34 ). Make them 
targeted and short in duration so that users can start using the application quickly.  

Blank Slate

 FIGURE 4.32          Blinksale, an invoice management application, provides a brief explanation 
of the dashboard and shows an example dashboard page demonstrating to users what the 
dashboard will look like when fi lled in.    

 FIGURE 4.33          On its blank-slate page, Box.net offers users several options (e.g., create a new 
folder, create a new collaboration folder) to get started. It also offers an option to  “ Watch video 
demo. ”     
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 FIGURE 4.34          Basecamp shows the message  “ Create the fi rst writeboard for this project ”  to 
indicate that users haven’t created any writeboards. It also shows what a writeboard looks like and 
offers users a video demo (approximately 2 minutes) to learn more about writeboards.    

 FIGURE 4.35          Blinksale uses both the  “ Example ”  watermark and dims the screenshot on the 
blank-slate page.    
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    SHOW USERS AN EXAMPLE SCREENSHOT 
   Set clear expectations of what the page will look like when fi lled by showing a 
screenshot with sample content. Make it clear to users that they are not seeing 
real data by inserting watermarks, such as  “ Sample data ”  or  “ Example, ”  or dim 
the screenshot to make it recede into the background ( Figure 4.35   ).  

    ASSIST USERS IN THE INITIAL SETUP 
   If there are certain tasks users must do before they can use the web application, 
offer options to guide them through the initial setup process. For example, for 
a fi nancial application, users can be offered to set up accounts ( Figure 4.36   ).   

   Related design patterns 
  BLANK SLATE offers necessary guidance to new users of the application so that 
they can become productive with the application quickly. The need for assisting 
users does not completely go away after they have interacted with the applica-
tion and fi lled it with data. It’s important to continue assisting users throughout 
their interaction with the application using CONTEXTUAL HELP, FREQUENTLY 
ASKED QUESTIONS, and APPLICATION HELP (see the Web Help Appendix 
at   www.elsevierdirect.com/9780123742650   and the INPUT HINTS/PROMPTS 
pattern in Chapter 2). 

Blank Slate

 FIGURE 4.36          Mint offers users help with initial account setup. They show the page without 
content dimmed with some sample data to give users a general idea of what the  “ Account ”  
page will eventually look like.    
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    INTRODUCTION 
   Designing navigation is about establishing relationships between various applica-
tion parts (i.e., content and functionality) and conveying their importance and 
hierarchy to effi ciently and effectively facilitate completion of user tasks. This 
includes organization, labeling, and presentation of content and functionality. 
This chapter focuses on patterns related to the types of navigation systems and 
their presentation; to learn about the organization and labeling of navigation sys-
tems, see Morville and Rosenfeld (2006), Kalbach (2007), and Fleming (1998). 

   Most web applications are organized hierarchically and thus allow users access 
to its content and functionality using levels of navigation. At the highest level, 
PRIMARY NAVIGATION, or  global navigation , shows top-level categories or 
groupings that users can access from anywhere within the application. By mak-
ing it available throughout the application, it also helps orient users within the 
application. SECONDARY NAVIGATION, or  local navigation , shows users sec-
ond and subsequent levels of navigation options for the selected primary nav-
igation option. In addition to primary and secondary navigations, users also 
need a quick way to access a few key functions (e.g., login, logout, language 
selector, etc.) and content (e.g., help, cart, account, etc.). Like primary naviga-
tion, these key functions and content areas need to be made available through-
out the application (UTILITY NAVIGATION). 

   Although primary and secondary navigation are useful in supporting an appli-
cation’s hierarchical structure, content in many applications is multidimen-
sional and does not afford a unique hierarchical navigation scheme. FACETED 
NAVIGATION has emerged as an effective approach to allow maximum fl ex-
ibility and support a variety of tasks by offering the ability to navigate using 
multiple attributes and not restricting users to only one (e.g., a facet) with 
which to start navigation. 

   In addition to the hierarchical navigation approaches, users also benefi t from 
nonhierarchical ways to access information using indexes, related items lists, rec-
ommendations, and so forth (SUPPLEMENTAL NAVIGATION). Supplemental 

                                                 Navigation   
 CHAPTER 5  CHAPTER 5 
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navigation systems are intended not only as alternative ways of accessing 
content but also to encourage exploration. More recent applications, especially 
those that rely on user-generated and user-contributed content, allow users 
to discover new content by offering a navigation approach based on  folkson-
omies  — a structure derived from user-provided labels describing application 
content (TAG CLOUDS). 

   Another important function of navigation is that of orienting users and letting 
them know where they are within the application. Support for orientation is 
usually provided by location trails, commonly referred to as BREADCRUMBS. 

   While most application navigation is intended to get users to their desired 
content or function, there are instances where navigation is used to help users 
accomplish tasks by guiding them one step at a time (WIZARDS). This is par-
ticularly the case for infrequent, yet important, multistep tasks that have depen-
dencies that users may be unfamiliar with.  

    PRIMARY NAVIGATION 
    Problem 
   The most common functionality and high-level categories (or objects) within 
web applications need to be readily available and understood by users. 
Additionally, users should be able to navigate quickly among major sections 
from anywhere within the web application.  

    Solution 
   Offer users a consistent way to navigate to main application functions and place 
them in a consistent and salient manner on all application pages ( Figure 5.1   ).  

    Why 
   For web applications, primary navigation plays a crucial role in facilitating 
navigation and orientation. It serves as both a table of contents by exposing 
high-level application functions and an orientation mechanism that lets 
users know where they are within the application’s structure (see also the 
BREADCRUMBS pattern later in this chapter).  

 FIGURE 5.1          LinkedIn uses a tab-based approach that allows users access to important 
application features and functionalities.    
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    How 
   Place primary navigation either horizontally at the top of the page or verti-
cally running down the page, either on the left or right side. Web applications 
have typically favored placing primary navigation horizontally ( Figure 5.2   ); 
Adkisson (2002) found that 87 percent (65 of 73 sites) of e-commerce appli-
cations placed the primary navigation horizontally at the top of the page. This 
is understandable, since placing primary navigation vertically reduces avail-
able horizontal space. For web applications presenting tabular data with many 
columns, vertical placement of primary navigation could result in horizontal 
scrolling or make tabular data appear cluttered. 

   Placing primary navigation horizontally, however, limits the number of naviga-
tion options it can offer users before requiring them to scroll horizontally. To 
avoid horizontal scrolling, web applications often resort to having a  “ more ”  
option (usually depicted as an arrow icon) to allow users to see additional nav-
igation choices ( Figure 5.3   ); this is similar to toolbars in desktop applications 

Primary Navigation

 FIGURE 5.2          Rally places primary navigation horizontally to accommodate tabular data that has 
several columns.    

 FIGURE 5.3          SalesForce uses an arrow tab that allows users access to additional primary 
navigation options that could not be accommodated horizontally.    
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such as Microsoft Word, Firefox, and others.  Table 5.1    summarizes the benefi ts 
and limitations of horizontal and vertical placement of primary navigation. 

   Regardless of the placement of primary navigation, it is important that it be 
positioned consistently and made available throughout the application. 

    MAKE PRIMARY NAVIGATION VISUALLY SALIENT 
   Because users rely on primary navigation to access the main functionality of 
the web application, make it salient and clearly differentiated from the page 
content ( Figure 5.4   ).  

    HIGHLIGHT THE SELECTED NAVIGATION OPTION 
   Highlight the selected navigation option to let users know where they are 
within the application. This can be accomplished by visually distinguishing the 
selected navigation option from others by varying its font, background, color, 
and/or border ( Figure 5.5   ).  

 Table 5.1            Benefi ts and Limitations of Horizontal and Vertical 
Placement of Primary Navigation  

     Horizontal Placement  Vertical Placement 

   Benefi ts          Allows more horizontal space 
for content. Benefi cial if the web 
application requires showing 
tabular data with several 
columns.     

 Is easier to scale. Can easily 
accommodate 10 – 15 menu 
options without requiring 
users to scroll on monitors 
with 1024      �      768 resolution. 

 Allows multiple levels of 
navigation options as a 
hierarchical structure. 

   Limitations          Diffi cult to scale. Cannot 
typically accommodate more 
than 8 – 10 navigation options 
on monitors with 1024      �      768 
resolution. 

 If multiple navigation levels 
are desired and shown as 
cascading levels, horizontal 
navigation breaks down beyond 
two to three levels. Also, with 
multiple cascading levels, 
content gets pushed down. 

 Requires horizontal space 
limiting the space available 
for application content.     

    Table 5.1
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    REMOVE PRIMARY NAVIGATION FOR TASKS 
WITH SELF-CONTAINED NAVIGATION 
   Typically, primary navigation should be placed in and made available con-
sistently throughout the application. However, for multistep tasks with their 
self-contained navigation (e.g., wizard-based), to minimize distractions or to 
prevent data loss (e.g., checkout, initial setup, or registration) primary naviga-
tion may be removed ( Figure 5.6   ). Because wizardlike tasks are often supported 
by their own navigation, removing primary navigation also avoids potential 
confusion among multiple navigation mechanisms (see the WIZARDS pattern 
later in this chapter).  

    ESTABLISH A CORRECT INFORMATION  “ SCENT ”  THROUGH 
EFFECTIVE LABELING 
   Primary navigation labels are very important for establishing a correct informa-
tion  “ scent ”  for the application. The notion of an information  “ scent ”  is based 
on the  information foraging theory , which explains mechanisms used by people 
when searching for information (Chi et al., 2000; Pirolli and Card, 1999). This 

Primary Navigation

 FIGURE 5.4          Plaxo uses global navigation that is clearly distinguishable from the rest of the page.    

 FIGURE 5.5          Backpack makes the selected option appear like a tab to visually distinguish it 
from other navigation options.    
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 FIGURE 5.6          Gap removes all forms of navigation (other than that required for purchasing 
items) as soon as users begin the checkout process. This site uses the accordion      1    approach to 
navigate for sign in, shipping, payment, and so forth.    

   1  The  accordion  approach shows users content for only one navigation option at a time. Clicking 
another navigation option expands the content within it and collapses other choices. The accor-
dion interface is similar to a tab-based navigation in that both the approaches show content 
within only one navigation option at a time. The main difference is in the accordion menu ’ s 
visual representation and the accompanying  “ sliding ”  animation effect for revealing content 
within each navigation option.   

       TIP      
   The need to establish a correct information 

 “ scent ”  applies to all types of navigation systems, 
not just primary navigation.    

theory suggests that, when faced with a variety of options, users choose the one 
offering them the strongest indication or  “ scent ”  that will take them closer to 
the desired information. When applied to primary navigation, if labels repre-
senting navigation options fail to provide a strong  “ scent, ”  not only will users 
take longer to decide which option to choose, but they may also navigate down 
the wrong paths, leading to ineffi cient interaction and a frustrating experience. 
Simply stated, from navigation labels, users should be able to form correct 
expectations of information they will be able to access and tasks they will be 
able to accomplish by choosing a navigation option without actually selecting it.    
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    Related design patterns 
   Most web applications support hierarchical navigation, requiring both primary 
navigation and SECONDARY NAVIGATION. For deeper navigation hierarchies, 
consider using BREADCRUMBS to orient users and show them where they are 
in the application.   

    SECONDARY NAVIGATION 
    Problem 
   Users need a way to access navigation options in the application’s hierarchy at 
levels below the primary navigation.  

    Solution 
   Show users secondary navigation that corresponds to the selected primary navi-
gation option. In addition, clearly show the hierarchical relationship between 
the primary and each secondary level of navigation ( Figure 5.7   ).  

    Why 
   Navigation in most web applications is designed to support its hierarchical 
structure,      2    which is typically two to three levels deep. Secondary navigation com-
plements primary navigation and makes it easy for users to navigate the appli-
cation’s structure at levels below the primary navigation. Although secondary 
navigation options change based on the selected primary navigation, their place-
ment within the application should be consistent to encourage exploration.  

    How 
   Clearly indicate the primary navigation option to which the secondary (and 
deeper) levels of navigation belong. When primary navigation is placed hori-
zontally, secondary navigation options are either placed horizontally nested 
below the primary navigation (see  Figure 5.6 ) or vertically as either left or right 
navigation bars ( Figure 5.8   ). 

Secondary Navigation

   2  This doesn’t exclude other navigation approaches such as quick links to related items, alpha-
betical indexes, breadcrumbs, and so forth (see the SUPPLEMENTAL NAVIGATION pattern 
later in this chapter). However, hierarchies are simpler to understand and offer a familiar way 
to organize information. Therefore, they are the preferred approach for structuring information 
(Morville and Rosenfeld, 2006).   

 FIGURE 5.7          Rally shows secondary navigation nested below the selected primary navigation 
option. Although not common, Rally allows users to add their own secondary navigation option.    
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   Placing secondary navigation vertically on the left or right is usually preferred 
when the total number of secondary navigation options cannot be accommo-
dated horizontally or when the navigation choices are available at even deeper 
levels. Vertical placement of secondary navigation allows for necessary scal-
ability as users navigate down the hierarchy. Although an inverted-L navigation 
layout — that is, placing secondary navigation on the left and primary naviga-
tion at the top of page — is quite common, Kalbach and Bosenick (2003) did 
not fi nd any evidence of its benefi ts when compared to its placement on the 
right. When showing deep hierarchies, it’s common to show navigation in an 
indented list in a treelike structure ( Figure 5.9   ) 

   The use of menus similar to desktop applications for showing secondary navi-
gation options is becoming popular for web applications ( Figure 5.10   ); they 
are also referred to as dynamic menus, fl y-out menus, pop-up menus, and 
dropdown menus. 

   Menus have the benefi t of not taking up additional space and allowing users to 
explore navigation hierarchy without requiring them to select a primary naviga-
tion option. However, menus have several downsides as well. Most important, 
users prefer to have all choices visible instead of hidden in dropdown menus. 
Bernard and Hamblin (2003) found a strong dislike as well as longer search 
times for horizontal placement of menus when compared with vertical place-
ment. In addition, they may be diffi cult for users who use assistive technolo-
gies (e.g., screen readers) if they are activated by mouse hovers. For improving 
accessibility, they should be activated by a click of the mouse, and navigation 
options should be accessible via keyboard. They also may be disorienting to 
users, since the context of the selected option would be missing; this concern 

 FIGURE 5.8          Gap uses an inverted-L navigation layout by placing primary navigation 
horizontally at the top of the page and secondary navigation vertically on the left.    
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 FIGURE 5.9          
Wal-Mart uses a 
treelike navigation 
scheme for second 
and third levels of 
secondary navigation.    

(a)

 FIGURE 5.10          PriceGrabber (a) and Sony (b) use menus to show secondary navigation options. 
Because Sony has a deeper navigation structure, it also uses cascading menus.      

(b)
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can be alleviated to a certain extent by the use of location breadcrumbs (see 
the BREADCRUMBS pattern later in this chapter). 

    HIGHLIGHT SELECTED PRIMARY AND SECONDARY 
NAVIGATION OPTIONS 
   To orient users with the application, highlight the currently selected navigation 
option, both primary and secondary, in some way, such as by a combination of 
font size and weight, foreground and background colors, and border size and 
colors (see  Figure 5.10 ).   

    Related design patterns 
   Because an application’s hierarchical structure is made accessible through its 
navigation system, SECONDARY NAVIGATION cannot be considered without 
the PRIMARY NAVIGATION. Use of BREADCRUMBS is also recommended, as 
they not only make an item’s placement in the hierarchy visible, but they also 
allow an effi cient way to backtrack to a higher level in the hierarchy.   

    UTILITY NAVIGATION 
    Problem 
   Users need access to certain functions and tools, such as their shopping cart, 
help, log in, log out, account information, preferences, language selections, 
country selections, text-size selections, and so forth, on all application pages. 
Although they are key functions and need to be accessed from anywhere in the 
application, they are typically not used frequently.  

    Solution 
   Group such functions and tools (i.e., utilities) and allow users access to them 
from all pages within the application. Because they need to be accessible from 
anywhere in the application, place them in the header region ( Figure 5.11   ).  

    Why 
   Utility navigation allows users quick access to important and key application 
functions. By placing them in a consistent, expected location throughout the 
application, users can fi nd them easily. However, they are not the primary 
mechanism for navigating the application and should be given less visual 
prominence when compared with the primary navigation.  

 FIGURE 5.11          Snapfi sh separates utility navigation functions —  “ log out, ”   “ help, ”   “ your cart, ”  
and  “ your account ”  — in the top-right area of the page.    
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    How 
   Place utility navigation in the header region (preferably in the top-right corner 
of the page) of all web application pages. In addition, give it less visual promi-
nence over the primary navigation. 

    EMPHASIZE COMMONLY ACCESSED FUNCTIONS 
   For utility functions accessed more frequently than others (e.g., shopping carts 
for e-commerce applications), make them salient by supplementing their labels 
with icons and/or by using a visual treatment that clearly distinguishes them 
from other utility navigation options ( Figure 5.12   ).  

    USE UTILITY NAVIGATION TO ALLOW SWITCHING 
AMONG WORKSPACES OR APPLICATIONS 
   Web applications that allow users to create and access multiple workspaces —
 for example, multiple projects — often use a utility navigation to allow them to 
switch between workspaces ( Figure 5.13   ). 

   Similarly, application suites, such as those offered by Google and Zoho, allow 
users to switch among applications using utility navigation ( Figure 5.14   ).  

    INCLUDE A LANGUAGE SELECTOR IN UTILITY NAVIGATION 
   Web applications supporting multiple languages usually include options to 
change the language (or the country) as a utility navigation option ( Figure 
5.15   ; see also the LANGUAGE SELECTOR pattern in Chapter 10).   

    Related design patterns 
   Utility navigation options discussed here are  “ global ”  in nature (e.g., they 
apply to the entire page) and are placed in the header region. However, there 

Utility Navigation

 FIGURE 5.12          Buy.com uses an icon for the cart and uses orange to visually distinguish  “ View 
Cart ”  from other navigation options.    

 FIGURE 5.13          Rally Agile Pro allows users to switch workspaces by selecting a different 
workspace from a dropdown list in the utility navigation area.    
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are utility functions that are  “ local ”  in nature and apply to the content within 
the page, such as export to Excel or XML, printer friendly, email to a friend, 
and so forth, and are placed closer to the content to which they apply (see 
the LIST UTILITY FUNCTIONS pattern in Chapter 7). In addition, options 
to change the page language or country are offered in the utility navigation 
region (see the LANGUAGE SELECTOR and GLOBAL GATEWAY patterns in 
Chapter 10).   

    FACETED NAVIGATION 
    Problem 
   Items such as wines, diamonds, recipes, cameras, computers, and many oth-
ers can be classifi ed along several attributes. For example, wines can be classi-
fi ed based on its type (e.g., red, white), region (e.g., California, France, Spain, 
Australia), price (e.g., less than $20, $20 – $30, etc.), and several others. Thus, 
there is no one widely accepted hierarchical structure that can be used for navi-
gation. In fact, a navigation scheme can be devised for each attribute it carries. 
Designing a navigation approach based on just one attribute would make navi-
gation ineffi cient and unsatisfactory to a large number of users.  

 FIGURE 5.14          Zoho allows users to change applications using the  “ Switch to ”  dropdown list in 
the utility navigation.    

 FIGURE 5.15          Dominos ’  online ordering application allows users to switch between English 
and Spanish (labeled  “ Espa ñ ol ” ) as a utility navigation option.    



123

    Solution 
   Offer users a faceted navigation approach where users can choose any facet 
(i.e., attribute) of the item to navigate. With each selection of a facet, show 
users additional navigation choices based on facets that are valid for the 
remaining items ( Figure 5.16   ).  

Faceted Navigation

 FIGURE 5.16         
 Wine.com uses a 
faceted navigation 
approach to help 
users navigate. With 
each selection, there 
are fewer available 
facets based on valid 
attributes for the 
remaining items. 
Therefore, navigation 
choices available for 
(a) Red Wine      �      
Cabernet Sauvignon 
are different from 
those for (b) Red 
Wine      �      Cabernet 
Sauvignon      �      
$20 – $40 (price 
range).      

(a)

(b)
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    Why 
   In contrast to hierarchical navigation based on only one attribute, faceted 
navigation offers users the ability to navigate to desired items based on several 
attributes. In addition, users can select any available attribute to start their nav-
igation. Another important benefi t is that an empty result set is not possible 
with faceted navigation. Because faceted navigation is generated from  “ facets ”  
(or attributes) of the remaining items themselves, users see at least one choice 
at the end of the navigation. In fact, this is one important difference between 
faceted navigation (or faceted searching) from fi ltering (see the FILTERING and 
FACETED SEARCH patterns in Chapter 6).  

    How 
   Show users all available facets to start their navigation ( Figure 5.17   ). After 
users have selected the initial facet, show them items belonging to the selected 
facet along with the updated navigation choices derived from the remaining 
items ’  facets. Additional facets may be placed vertically to the left or horizon-
tally above the items list depending on the total number of facets available and 
the overall application design; horizontal placement may be limiting for items 
with several facets ( Figure 5.18   ). 

 FIGURE 5.17          Epicurious offers users several facets to choose from to browse recipes.    

    KEEP USERS INFORMED OF THEIR SELECTIONS 
   Avoid disorientation by showing users their selections with mechanisms such 
as BREADCRUMBS above the item list ( Figure 5.19   ). (See the BREADCRUMBS 
pattern later in this chapter.)   
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    Related design patterns 
   As mentioned, BREADCRUMBS can be used to indicate users ’  choices when 
using faceted navigation. In addition, applications using faceted navigation 
usually support FACETED SEARCH as well (see Chapter 6).   

Faceted Navigation

(a)

 FIGURE 5.18          NexTag places facets on the left (a) and CNet places them at the top (b).      

(b)
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    SUPPLEMENTARY NAVIGATION 
    Problem 
   Although PRIMARY and SECONDARY NAVIGATION provide an effective way 
to navigate the application’s hierarchy, they do not provide adequate means 
for users to discover new content or encourage exploration. This may result in 
both poor utilization of a web application’s functionality and fewer transac-
tions (e.g., purchases, downloads, quotes, and so forth).  

    Solution 
   Offer users supplementary navigation mechanisms such as alphabetical or 
alphanumeric indexes, recommendations, related items, and so forth to facili-
tate discovery of new information and provide direct access to relevant infor-
mation ( Figure 5.20   ).  

    Why 
   Supplementary navigation can allow users direct access to content as well as 
encourage discovery of new content. However, it’s important to remember they 
neither replace an application’s navigation structure as instantiated by primary 
and secondary navigation nor minimize the impact of poorly designed infor-
mation architecture (Morville and Rosenfeld, 2006).  

    How 
   Following are a few ways to incorporate supplemental navigation in web appli-
cations and provide direct access to application content or functionality. 

 FIGURE 5.19          Wine.com presents users ’  selections in a breadcrumbs format above the items 
list. Users can also see selections in the left navigation area where their choices are highlighted. 
In addition, instead of using  “ Home, ”  the common fi rst choice in a breadcrumb format, Wine.
com uses  “ Start Over ,”  which makes it easy for users to start at the beginning and avoid 
potential confusion with a link labeled  “ Home. ”     
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    INDEXES 
   Indexes are alphabetical or alphanumeric lists of items in an application or its 
high-level categories. When users know a specifi c item that they are looking for, 
using an alphabetical index may be a more effi cient way to get to it when com-
pared with navigating the application hierarchy.      3    

   For large applications, the alphabetical index may be divided over multiple 
pages with one or more pages representing a letter of the alphabet or a number 
( Figure 5.21   ). Because most people are familiar with alphabetical indexes in 
other information sources, their use typically does not require any instructions.  

Supplementary Navigation

 FIGURE 5.20          The  “ Sun Downloads ”  page offers users several navigation options to get 
to a specifi c software download page.    

 FIGURE 5.21          PDRHealth (Physician’s Desktop Reference) makes it easy to fi nd specifi c 
drugs by offering alphabetical indexes of prescription drugs, over-the-counter (OTC) drugs, 
and herbals and supplements.    

   3  Another way to quickly get to a known item is by searching (see Chapter 6 for patterns related 
to searching).   
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    RECOMMENDATIONS 
   Recommendations are another way of introducing users to new content. This 
may be based on users ’  past browsing or purchasing behaviors and/or match-
ing behaviors of users with similar interests and profi les (i.e., collaborative 
fi ltering), as  Figure 5.22    shows (see also the PERSONALIZATION pattern in 
Chapter 4).  

    RELATED ITEMS 
   Many e-commerce applications use some form of related items promoting the 
discovery of new products and encouraging upsell and cross-sell ( Figure 5.23   ). 
The related items may be in the form of similar products, product accessories, 
services and warranties, and so forth.   

    Related design patterns 
   As the name suggests, supplementary navigation supplements, rather than 
replaces, PRIMARY NAVIGATION and SECONDARY NAVIGATION. In addition, 
because supplementary navigation approaches bypass the hierarchical navi-
gation structure, incorporating BREADCRUMBS may help users understand 
where they are in the application structure. TAG CLOUDS are also another 
form of supplemental navigation and should be considered for applications 
that rely on user-contributed content.   

    TAG CLOUDS 
    Problem 
   Web applications that allow access to user-generated or user-contributed 
content, such as photos, videos, music, and so forth, typically allow users to 
label (i.e.,  tag ) items they are viewing or adding (see the TAGGING pattern in 
Chapter 9). When an item is tagged by many users, tags created by them are 
likely to be dissimilar because of the differences in their interests, familiarity 
with the item, and usage context. Such diversity in tags can make it diffi cult 
for users to fi nd those same items in the future. In addition, users may want to 
fi nd items that are similar to the ones they are interested in. For example, after 

 FIGURE 5.22          Amazon offers users  “ Customers Who Bought This Item Also Bought ”  
recommendations to facilitate the discovery of new items.    
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watching a video of an Olympics ’  swimming event, users may be interested in 
watching other videos with the same athlete in other Olympics.  

    Solution 
   Use  tag clouds  to show users the tags for individual items they are viewing along 
with their  “ strength ”  or importance in describing those items. In addition, 
allow users to navigate the information space using the tags in the tag clouds 
( Figure 5.24   ).  

    Why 
   Unlike navigation approaches discussed so far, which are designed to be per-
sistent and support both navigation and orientation, tag clouds work as an 
associative navigation mechanism and facilitate the discovery of new content 
(Kalbach, 2007). This associative navigation supports three forms of informa-
tion exploration (Smith, 2007): 

      ■       Pivot browsing.  Users may choose a new reference point, a  pivot , for explor-
ing the information space.  

Tag Clouds

 FIGURE 5.23          Offi ceDepot shows users related items both for up-sell and cross-sell.    
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      ■       Popularity-based navigation.  Tag clouds, by emphasizing frequently used or 
viewed tags, show the most popular ones ( Figure 5.25   ). Users may then 
use them to judge the nature, quality, and importance of resources in the 
application.  

      ■       Filtering.  Each label in the tag cloud can be used as a fi lter and allows 
users to  “ drill ”  down and view only the items tagged with that label.    

   In addition, because several community users can tag an item, tag clouds can 
provide an at-a-glance overview — a semantic map of sorts — of tagged items 
(Rivadeneira et al., 2007), and, in some instances, the application as a whole 
( Figure 5.26   ).  

 FIGURE 5.24          Last.fm uses tag clouds for individual items (e.g., music group, artist, or album).    

 FIGURE 5.25         
 NexTag uses a 
tag cloud to show 
popular searches 
on its comparison 
shopping application.    
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    How 
   The most popular method of showing tags is as a cluster of related concepts — tag 
clouds. The purpose of a tag cloud is to not only show related concepts to users 
but also clearly indicate a tag’s importance (or frequency or popularity). This is 
accomplished more commonly by text size, weight (bold versus normal), and/
or colors ( Figure 5.27   ). Typically, higher contrast is used to indicate popularity 

Tag Clouds

 FIGURE 5.26          WebDesignerWall, a blog, uses a tag cloud as a persistent yet dynamic 
navigation mechanism. Because it updates with each new blog article, it can provide useful 
information about the nature of articles. In addition, it uses them as a fi ltering mechanism that 
lets users view all items labeled with a tag.    

 FIGURE 5.27          Delicious uses font size to indicate the tag’s popularity and uses color to 
discriminate a user’s tag set from the entire community’s tag set.    
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(or other similar measures) of a tag from others. Thus, less-popular tags have 
lower contrasts. 

   However, one has to be careful and not use too many colors or text sizes in a 
tag cloud. Using too many colors can make the tag cloud appear cluttered and 
diffi cult for users to distinguish among tags. In general, do not use more than 
three colors combined with text sizes to indicate tag popularity.  

    DETERMINE TAG ORDER BASED ON USERS ’  TASKS 
   Tags in tag clouds are generally ordered alphabetically. This makes fi nding a 
tag faster, especially as the tag set becomes larger (Halvey and Keane, 2007). 
However, a study by Rivadeneira et al. (2007) provides evidence in favor of a 
frequency-based layout over an alphabetical layout when the users ’  task is to 
form an impression about the  “ tagger, ”  the person doing the tagging. In appli-
cations where users ’  tasks may vary, it may be useful to allow users to organize 
tags several different ways ( Figure 5.28   ).   

    Related design patterns 
   Because of the associative nature of navigation, TAG CLOUDS should not be 
used as the only means of navigation within web applications. They should 
supplement PRIMARY NAVIGATION and SECONDARY NAVI GATION as well, 
if applicable.   

 FIGURE 5.28          Delicious allows users to view tags as clouds or lists, sort them alphabetically or 
by frequency, fi lter them by minimum number of occurrences, and so forth.    

       NOTE      
   When specifying the font sizes of tags in cascading style sheets (CSS), use relative text 

size units, such as  “ em, ”  percentages, or  “ ex, ”  (instead of  “ px ”  or  “ pt ” ) to improve accessi-

bility of tag clouds. This would allow users to change the browser page’s text size without 

losing the importance and popularity of tags indicated by font size variability.    
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    BREADCRUMBS 
    Problem 
   Users may lose track of where they are within applications that are several levels 
deep. Although users have an option to click a browser’s  “ back ”  button to orient 
them or navigate to previous pages, frequent application users may fi nd it cum-
bersome to click the  “ back ”  button several times or to start again from the home 
page just to return to a previous page. In addition, if users have  “ teleported ”  to 
a page using a search or other forms of deep linking, they may not know where 
the page resides in relation to other application pages (Spool, 2005).  

    Solution 
   Provide  “ breadcrumbs ”  starting from the application’s main page leading up to 
the current page that indicate the current page’s location within the application 
hierarchy. Link each page reference in the breadcrumbs trail, allowing users to 
return to any intermediate page ( Figure 5.29   ).   

    Why 
   Although there are different implementations of breadcrumbs such as loca-
tion breadcrumbs, path breadcrumbs, and attribute breadcrumbs (see sidebar, 
Types of Breadcrumbs), the most popular and advocated by usability experts 
is location breadcrumbs (Instone, 2002; Nielsen, 2007; Spool, 2005). By indi-
cating the current page’s relative position within the application structure, 
location breadcrumbs help orient users and help them understand the appli-
cation’s hierarchical structure. Furthermore, by linking parent pages, they serve 
an important, albeit secondary, navigation function by allowing users a quicker 
way to return to previous pages within the hierarchy.  

    How 
   On each application page, show location breadcrumbs by indicating the cur-
rent page’s position within the application hierarchy, starting from the  “ home ”  

Breadcrumbs

 FIGURE 5.29          Circuit City uses location breadcrumbs to indicate where users are within the 
application hierarchy. In addition, they link each page referenced in the breadcrumbs trail to 
make it easy for users to navigate directly to it.    
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page. In addition, allow users a quick way to jump to any page within the hier-
archy by linking each page in the breadcrumb (except the one referring to the 
current page). Many location breadcrumbs do not show the current page in the 
breadcrumbs trail. However, several usability experts have recommended its 
inclusion (Instone, 2002; Krug, 2006; Nielsen, 2007). 

    SEPARATE EACH ITEM IN THE BREADCRUMBS 
TRAIL BY A SYMBOL 
   Separate each item in the breadcrumbs trail with a symbol to suggest a naviga-
tion path. The most commonly used separator symbol is the right arrowhead 
( � ). Colter et al. (2002) found that among the applications using bread-
crumbs, 47.10 percent used the      �      separator; Aery (2007) states that the use 

       TYPES OF BREADCRUMBS      
      Instone (2002) identifi ed the following types of breadcrumbs.  

     Location breadcrumbs.  Location breadcrumbs is perhaps the most commonly used type 

of breadcrumbs. They indicate a page’s position within the application’s hierarchy 

irrespective of the path — by browsing, searching, or deep linking from any page 

within the application — users take to reach it. 

     A variation of location breadcrumbs is the look-ahead breadcrumbs (LAB) devel-

oped by Teng (2003). For each page in a location breadcrumbs trail (except the 

current page), a dropdown list of links to the pages at that level in the hierarchy is 

included.     

     Path breadcrumbs.  Unlike location breadcrumbs, path breadcrumbs are dynamic trails. 

They show the path taken by users within the application to reach the current page. 

Because users can take different routes (e.g., browsing, searching, etc.) to reach a 

page, several breadcrumbs exist for the same page. 

     Nielsen (2007) refers to path breadcrumbs as history trails and advocates against 

their use because they duplicate the functionality offered by the browser’s  “ back ”  

button, and they may be confusing if users have made unnecessary digressions along 

the way to the current page. Additionally, they do not help users visualize the current 

page’s location within the application structure.     

     Attribute breadcrumbs.  Many large sites, where the same page can be accessed through 

multiple paths (e.g., Amazon), employ breadcrumblike features describing meta-

information about the current page within the site hierarchy ( Figure 5.30   ).       

 FIGURE 5.30          Amazon uses breadcrumblike features to indicate product meta-
information. In essence, they indicate the current item’s location from all places within 
the application structure.    
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of      �      was even more prevalent among e-commerce sites (63.5 percent). Other 
commonly used separator symbols are /, :,  | ,  » , and  → . Arrows and arrow-
heads are generally preferred because they clearly indicate movement from one 
level to another and users are familiar with their use in search directories (e.g., 
Yahoo!).  

    PLACE BREADCRUMBS BELOW THE PAGE HEADER 
   The most frequent placement of breadcrumbs is below the page header near the 
page title. If the primary navigation and/or search area is integrated with the page 
header, place the breadcrumbs trail below them ( Figure 5.31   ). If a page has verti-
cal navigation on the left, breadcrumbs may be placed to its right. Placement of 
breadcrumbs below the header is also found to have a higher usage than at the 
top of the page (Lida and Chaparro, 2003).  

    MATCH BREADCRUMBS TRAIL LINKS TO CORRESPONDING 
PAGE TITLES 
   Just like the recommended practice for link labels to match their destination 
page titles, parent pages in breadcrumbs should match their corresponding 
page titles. This also makes it easy for users to recognize them if they visited 
them on their way to the current page. If page titles are too long, shorten them 
with an ellipsis at the end, and provide the entire page title as a tool tip (or a 
hover tip).  

    MAKE LINKED BREADCRUMBS ELEMENTS LOOK LIKE LINKS 
   Because parent pages in breadcrumbs are links, they should appear as links. 
If they appear as buttons, they should look clickable. Without the necessary 
 “ click ”  affordance, breadcrumbs may fail to serve as an important navigation 
mechanism for users.  

    DESIGN BREADCRUMBS TO BE LOWER IN THE PAGE’S 
VISUAL HIERARCHY 
   Breadcrumbs are not the primary form of navigation for users. Therefore, 
they should be placed lower in the page’s visual hierarchy (see the VISUAL 
HIERARCHY pattern in Chapter 12). This is typically achieved by using 
smaller, yet readable, fonts and using no more than a single line of text on a 

Breadcrumbs

 FIGURE 5.31          Yahoo! Answers places breadcrumbs just below the header and search area.    
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page. Because of their placement near primary and secondary navigations, 
breadcrumbs shouldn’t visually compete for attention or distract users from 
the main navigation mechanisms.   

    Related design patterns 
   Breadcrumbs should be given lesser emphasis than other important elements 
on the page, such as the page title, PRIMARY NAVIGATION, and SECONDARY 
NAVIGATION (see VISUAL HIERARCHY pattern in Chapter 12).   

    WIZARDS 
    Problem 
   Users need to complete several steps in a specifi c order to complete a task (e.g., 
checking out an item on an e-commerce site, making reservations, fi ling taxes, 
and so forth). Because most users are going to perform the task occasionally, 
they may not acquire enough familiarity or expertise to remember the steps 
and their order for successfully accomplishing it.  

    Solution 
   Guide users through steps, one at a time, in a predetermined sequence ( Figure 
5.32   ). Such interfaces are commonly referred to as  wizards .  

 FIGURE 5.32          British Airways walks users through a wizard to help them make fl ight 
reservations.    
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    Why 
   Wizards are useful when users must go through a specifi c sequence of steps and 
perform a set of individual tasks in succession (e.g., checkout for e-commerce 
applications or opening an account with a fi nancial institution). They are also 
useful for complex tasks with branches or dependencies among elements, 
which require considerable domain knowledge to complete (Dryer, 1997). 

   By breaking such tasks into smaller steps and guiding users through each 
step, wizards hide the complexity of the underlying task. They require users 
to focus on only a few data elements at a time and let the application keep 
track of what they have done and still need to do. Additionally, by guid-
ing users through each step, errors are minimized and the chances of users 
successfully accomplishing the task are improved. Finally, wizards are also 
useful when a task is critical for accomplishing users ’  goals (Wickham et al., 
2002). For example, in e-commerce applications, checkout is a critical task for 
purchasing items.  

    How 
   As a fi rst step, identify all information or groups of information and the order 
in which they need to be presented to users to complete the desired task. In 
addition, identify any dependencies or branches between them to ensure that 
the dependent tasks occur later in the sequence. For example, in an e-commerce 
checkout process, shipping information usually comes before payment infor-
mation because the shipping address and shipping options (such as delivery 
timeframe, tax-exempt status, and so forth) are used to calculate tax and ship-
ping charges, which contribute to the total price. Only after knowing the total 
price should users be asked for billing and payment information. Once infor-
mation, grouping, and order are identifi ed, break them up into individual steps 
so that logically related groups are together. 

   Once the steps, sequence, and branching decisions, if any, are made design 
pages in a wizard style — that is, present each step on a separate page and allow 
navigation between them with  “ next ”  or  “ continue ”  and  “ previous ”  or  “ back ”  
actions ( Figure 5.33   ). 

   Although typical wizard implementation has individual steps on separate 
pages, a recent trend is to consider an accordion interface design approach 
( Figure 5.34   ). This design shows all the steps on the same page but, like a wiz-
ard, makes only one step visible at a time. As users choose to go to the next 
step, the current step is collapsed and information corresponding to the next 
step is expanded and made available. Users may go to any previous step by 
clicking the corresponding step heading, which then expands that step and 
collapses the current step. This design approach is effective for wizards with 
just a few steps because the headings that represent steps and facilitate naviga-
tion can take up excessive space on the page, leaving little room for content in 
each step. 

Wizards



CHAPTER 5 Navigation138

 FIGURE 5.33          The TurboTax wizard uses  “ Back ”  and  “ Continue ”  actions to guide users 
to complete their taxes.    

 FIGURE 5.34          Adobe uses a wizard-style interaction, but as an accordian to show all the steps 
on the same page. After a step is completed and users click  “ Continue, ”  the next step is 
revealed.    
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    LIMIT THE NUMBER OF STEPS IN THE WIZARD 
   When developing wizards, the number of steps needed must be balanced with 
the amount of information asked from users on each step. Users should feel 
that they are making good progress through the wizard and that each page 
shows logically grouped information. At the same time, they shouldn’t feel that 
most of their time is spent waiting for pages to refresh to go to the next step. 
Nor should they feel they have to backtrack often to change information pro-
vided in previous steps. Typically, wizards shouldn’t require more than fi ve to 
seven steps to accomplish a task (Wickham et al., 2002).  

    CLEARLY SHOW WIZARD STEPS  
   Show each step in the wizard as either a set of horizontal steps or tabs ( Figure 
5.35   ) or vertically as a list or table of contents. The latter is preferred when 
one or more steps may have substeps. Usability tests for desktop-application 
wizards have shown vertical placement of steps to be more effective than hor-
izontal placement (Wickham et al., 2002). However, vertical placement does 
require additional space and may have to be traded off against content to be 
presented for each step.  

    BEGIN WITH AN OVERVIEW PAGE FOR VERY INFREQUENTLY 
USED WIZARDS 
   For wizards used very infrequently (perhaps, only once), such as initial con-
fi guration or application setup, use an overview page to explain and introduce 
the process and its steps ( Figure 5.36   ).  

Wizards

 FIGURE 5.35          Washington Mutual shows the steps for opening an account horizontally 
above the form.    

 FIGURE 5.36          Citibank provides an overview page that outlines steps included in the 
wizard for opening an EZ Checking account.    
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    SUMMARIZE INFORMATION ON THE WIZARD’S LAST PAGE 
   On the last page of the wizard, summarize users ’  information and actions and 
explain what will happen when they press  “ Finish. ”  Whenever possible, make 
the fi nal action indicative of the task being completed — for example,  “ Place 
Order ”  or  “ Create Blog ”  ( Figure 5.37   ).  

    INCLUDE AS MANY DEFAULTS AS POSSIBLE 
   Like any good web form, include as many defaults as possible (see the SMART 
DEFAULTS pattern in Chapter 2), especially in situations where users may have 
entered information in previous steps or during previous interactions. For 
example, in a checkout wizard, the billing address could be prepopulated with 
the shipping address from the previous step, or users can be offered an option 
to indicate that their billing address is the same as the shipping address.  

    CLEARLY INDICATE USERS ’  PROGRESS THROUGH 
THE WIZARD 
   Provide users a clear indication of where they are in the wizard, what steps they 
have completed, and how many remain. This way, users know what to expect 
and do not become impatient about the time it’s taking them to complete the 
task ( Figure 5.38   ).  

    REMOVE UNNECESSARY LINKS AND BUTTONS IN THE WIZARD 
   Users should not be distracted with extraneous links and buttons when com-
pleting a task using wizards. Therefore, remove all extraneous links, navigation, 

 FIGURE 5.37          Amazon offers a summary page that asks users to review information before 
placing orders. In addition, it offers users the option to set defaults for current delivery and 
payment options, to minimize the number of steps they need to go through in future checkouts.    
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search bars, and buttons except those required for branding, privacy policy, and 
legal disclaimers.  

    ALLOW USERS TO SAVE INFORMATION AND RETURN 
TO WHERE THEY LEFT OFF 
   When an entire application uses a wizard-style interface or includes several 
 “ subwizards ”  within it, allow users to save their information so that in subse-
quent visits, they may start from where they left off and complete their tasks 
in multiple sessions. A good example is TurboTax Online, which allows users 
to do their taxes online using a wizard interface. Depending on the complex-
ity and ready availability of information required to fi le the tax return, users 
may require interaction over a period of time to complete their taxes. To ensure 
usability of such applications, it’s important that the information entered by 
users is saved and they are returned to the step where they left off when they 
return to the application at a later time ( Figure 5.39   ).   

Wizards

 FIGURE 5.38          Progressive’s site shows where users are in the quoting process, the steps 
they have completed, and the remaining steps.    

 FIGURE 5.39          TurboTax Online allows users to save their information and offers them the 
option to return to the wizard from where they left off.    
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    Related design patterns 
   Because WIZARDS are just a way to present long and/or multistep forms, form-
related patterns such as SMART DEFAULTS, REQUIRED FIELD INDICATORS, 
FORGIVING FORMAT, INPUT HINTS/PROMPTS, ERROR MESSAGES, and oth-
ers are relevant (see Chapter 2).        



    INTRO DUCTION 
   For web applications of a reasonable size, accessing information only by navi-
gating the application hierarchy can become cumbersome and compromise 
usability. Therefore, it’s important that information within web applications be 
made searchable to get users to desired items quickly and effi ciently. 

   Searching can be done either in an unrestricted manner, where users enter their 
query as a set of keywords or key phrases in a search fi eld (SIMPLE SEARCH), 
or in a directed and structured manner, where users specify desired values of 
the item attributes they are searching (PARAMETRIC SEARCH). Simple searches 
are usually suffi cient for most users, but those who have more experience and 
prefer specifying their search precisely may benefi t from using ADVANCED 
SEARCH, which allows the formulation of complex search queries. Regardless 
of the search mechanism offered, users can always benefi t by getting some 
guidance on how they can improve their searches and formulate better queries 
(SEARCH TIPS). 

   After users have submitted their criteria, web applications show matched items 
ordered by relevance (SEARCH RESULTS). Although ordering by relevance is 
the most appropriate way to present search results, users may prefer to reorder 
them using other criteria (e.g., price when purchasing items) to get to desired 
items (SORTING). 

   For performance reasons and to not overwhelm users with too many items, 
search results are usually presented in subsets of 10 to 20 such that users can 
navigate through results using controls such as next, previous, fi rst, last, and 
so forth (PAGINATION). An alternative emerging approach is CONTINUOUS 
SCROLLING, which also presents users a subset of search results at a time, but 
instead of pagination controls, it presents additional search results as users 
scroll to the bottom of the current set of results. Both approaches attempt to 
address a common problem with searching — too many search results. 

   Users are typically offered mechanisms such as FILTERING or FACETED 
SEARCH to narrow down the list of search results to a manageable number. 

                                                           Searching and Filtering   
  CHAPTERCHAPTER 6  6 
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   1  Boolean queries are expressed in words or phrases, combined using the Boolean operators such 
as  AND ,  OR ,  NOT ,  XOR , and so on.   

Both mechanisms remove items within the search results that do not match 
the selected fi lters or facets. The difference, however, is that in FILTERING, 
users are offered narrowing options that remain the same irrespective of the 
 presented search results. FACETED SEARCH, however, is dynamic and the nar-
rowing options offered to users are derived from search results themselves and 
continue to update as users narrow their result set. 

   After users have searched, fi ltered, and sorted results to their liking, consider 
allowing them to save their queries (SAVED SEARCHES) and set up alerts so 
that they can rerun saved queries and stay informed of new matches.  

    SIMPLE SEARCH 
    Problem 
   Navigating deep application hierarchies can be cumbersome and an ineffi cient 
way to get to known items in web applications. In addition, it may be unclear 
to users where the desired item is in the hierarchy given the available naviga-
tion options.  

    Solution 
   Allow users to search for items using keywords or key phrases and place the search 
feature in a consistent location throughout the application ( Figure 6.1   ).  

    Why 
   When users know exactly what they are looking for, searching is easier and 
more effi cient than navigating the application hierarchy; this is also referred 
to as a  known-item search . Even when a search doesn’t get users directly to the 
desired item, it may allow them to skip several levels of navigation to a point 
where they can navigate the rest of the hierarchy and get to the desired item 
quickly. Additionally, most users are not familiar with search concepts such as 
Boolean operators      1    (Nielsen, 1997) and feel more comfortable using simpler 

 FIGURE 6.1          A simple search box on Digg allows users to search information using keywords.    
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keyword searches than advanced searches (Spink et al., 2001; see the 
ADVANCED SEARCH pattern later in this chapter). 

   A simple search may also benefi t users in quickly determining if an item exists 
in an application. For example, users may want to know if an e-commerce 
application offers item X. Searching for item X to determine whether it is 
offered by the application can be far more effi cient than navigating through 
the information hierarchy.  

    How 
   Allow users to search by entering one or more keywords into a search text fi eld. 
In addition, let users search for key phrases by enclosing keywords within 
quotes; when searching for key phrases, users are shown results containing the 
exact phrase. In addition, avoid forcing users to click the  “ Search ”  button or tab 
to the  “ Search ”  button; rather, let users submit their search using the  “ Enter ”  or 
 “ Return ”  key. 

    PLACE SEARCH IN A CONSISTENT LOCATION 
   Place the search feature in a consistent location throughout the application to 
make it easier to fi nd. Typically, it is placed in or near the page header ( Figure 6.2   ) 
in one of the following locations: 

      ■      The top-right of the page.  
      ■      The center of the page in the header area or just below it (this is quite 

common in portals such as Yahoo!, MSN, and iGoogle).  
      ■      The top-left above browsing options (e.g., above product categories in 

e-commerce applications).    

   The top-right and top-left regions are preferred locations for placing search, 
since they closely match users ’  expectations of its placement on a page (Shaikh 
and Lenz, 2006). 

   With search available on all pages, users do not have to return to the home 
page or a dedicated search page to conduct their search. This allows users to 
begin new searches and reach specifi c content quickly from anywhere in the 
application.  

    SET THE SEARCH SCOPE 
   For applications with hundreds and thousands of items and several item cat-
egories, allow users to restrict search to a category by letting them specify the 
scope of their search. Depending on the number of scoping options available, 
use radio buttons, a dropdown list, images, or tabs ( Figure 6.3   ). However, it’s 
important that the page does not refresh when users choose a scoping option. 

   Do not scope search by default or require users to select a scoping category. 
Users may not know the category to which an item belongs, which may be the 

Simple Search
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main reason they are searching. Therefore, default the search scope to  “ all ”  cat-
egories. As users navigate specifi c categories within the application (e.g., books, 
music, etc.), change the default search scope to that category but still allow 
users to change the scope.  

 FIGURE 6.2          Common placement of search areas are (a) top-right corner, (b) in the center near 
the header area, and (c) top-left corner above the browse categories.        

(a)

(b)

(c)
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    USE FAMILIAR LABELS FOR THE SEARCH BUTTON 
   Common options for action-button labels to execute a search are:  “ Search, ”  
 “ Find, ”   “ Go, ”  and some form of an arrow graphic. When using  “ Go ”  or an 
arrow graphic, it’s important that the search input box is prefaced with a 
 “ Search: ”  label. When using  “ Search ”  and  “ Find ”  as button labels, using sepa-
rate fi eld labels is unnecessary ( Figure 6.4   ). 

Simple Search

 FIGURE 6.3          Amazon uses a dropdown menu to allow users to limit their search scope to a 
category (a). Ask and Yahoo! allow users to scope their search by showing categories as icons 
(b) or tablike links (c).        

(a)

(b)

(c)

 FIGURE 6.4          CNET uses a  “ Go ”  button to execute a search and uses the label  “ Search: ”  before 
the search input fi eld.    
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   Since users may not know what they can search on, offer a prompt and/
or examples of what they can enter in the search fi eld. Because of the lim-
ited space available near most search areas, a common practice is to embed 
the search prompt within the search fi eld ( Figure 6.5   ). However, remove the 
prompt as soon as users focus on the search fi eld so that they do not have to 
delete the prompt text before entering search terms.  

    SUGGEST EFFECTIVE KEYWORDS 
   Prompt users with appropriate keywords and search terms as they start typing 
in the search box to reduce typing errors and increase the relevance of search 
results ( Figure 6.6   ; see also the AUTOSUGGEST/AUTOCOMPLETION pattern 
in Chapter 8).  

    SUPPORT COMPLEX SEARCHES WITHIN 
THE SIMPLE SEARCH FIELD 
   To allow expert users to enter more precise search queries in the simple search 
box, it’s often useful to support a domain-specifi c search language that sup-
ports the ADVANCED SEARCH functionality ( Figure 6.7   ).   

 FIGURE 6.6          Answers.com suggests matching search terms as users enter information in 
the search box. Users can click an item from the suggested list and go to the corresponding 
page.    

 FIGURE 6.5         
 Home Depot puts 
the prompt within 
the search fi eld to 
indicate to users 
what they can enter.    
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    Related design patterns 
   If searching can be structured or directed, consider the use of PARAMETRIC 
SEARCH because it allows users to specify search criteria more precisely. For 
expert users, offer a separate ADVANCED SEARCH option and include SEARCH 
TIPS that explain ways in which users can improve search effectiveness.   

    PARAMETRIC SEARCH 
    Problem 
   Users may not know the best way to formulate their search queries as keywords 
or key phrases when looking for items with several attributes (e.g., prices of red-
eye fl ights from Denver to San Francisco departing the following Wednesday 
and returning Friday). This may lead them to specify a search that is either too 
general, requiring them to wade through a large number of irrelevant results, or 
too specifi c, thereby eliminating many useful results.  

    Solution 
   Allow searching for items based on their characteristics (i.e., parameters). For 
example, when searching for fl ights, ask users to specify departure city, arrival 
city, departure and arrival dates, and so forth. In addition, where applicable, 
restrict users ’  search query by requiring them to choose from a predetermined 
set of options presented as dropdown lists, radio buttons, or checkboxes 
( Figure 6.8   ).  

    Why 
   Allowing users to specify their search in a structured manner makes it easy for them 
to formulate search queries and prevents them from making assumptions about 
which attributes are searchable. In some instances, searching by a set of parameters 
seems more natural than doing a free-form keyword search — for example, making 
fl ight, hotel, or car reservations; fi nding driving directions; fi nding homes to buy 
or sell; fi nding people with specifi c profi les and interests; and so forth.  

Parametric Search

 FIGURE 6.7          Nabble, a web application for forums, offers a specifi c search language to its 
members to allow them to enter precise queries. For example, to search in the  “ Apache ”  forum 
only, users can include  “ forum:Apache ”  in their query.    
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    How 
   Ask users to enter search criteria in a form with clearly identifi ed search param-
eters. Where appropriate, segment the form into multiple sections so that only 
appropriate search fi elds are shown to users ( Figure 6.9   ). 

    HIDE NOT-SO-COMMON SEARCH PARAMETERS 
   Even when using a parametric search, it’s important to keep the search simple 
and not overwhelm users by offering search parameters they are unlikely to use. 
Hide infrequently used options under  “ advanced options ”  or  “ more options ”  
and make them available only when users request them ( Figure 6.10   ).   

    Related design patterns 
   Although a PARAMETRIC SEARCH can help capture precise search crite-
ria, it does not eliminate the possibility of large numbers of search results. 
Allow users to narrow down their search results by using either FILTERING or 
FACETED SEARCH.   

 FIGURE 6.8          Match.com, like many other dating service sites, allows users to formulate 
their search by asking for their gender,  “ seeking ”  gender, ages, and ZIP code. They also 
offer advanced options to allow users to indicate interests, income level, and so forth.    

 FIGURE 6.9          Yahoo! Travel shows users search parameters relevant only for the selected tab.    
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    ADVANCED SEARCH 
    Problem 
   An important problem faced by users when searching is a large number 
of search results, many of which are neither relevant nor useful to them. 
Narrowing and fi ltering options are useful, but they address the problem after 
users have been presented with search results (see the FILTERING pattern later 
in this chapter). In addition, because fi ltering options typically allow users to 
refi ne search results iteratively, it may take users several refi nement steps before 
they can get to a manageable search result set.  

    Solution 
   Offer users an advanced search option so that they can precisely formulate 
their search query ( Figure 6.11   ).  

Advanced Search

 FIGURE 6.10          Expedia’s  “ Build your trip ”  hides not-so-common options (a). It shows them only 
when users select the  “ Airline, fi rst or business class,  …  ”  link under  “ Additional options ”  (b).      

(a) (b)



CHAPTER 6 Searching and Filtering152

    Why 
   No matter how well designed the search engine, users are likely to be faced 
with irrelevant results. Although FILTERING helps reduce the number of irrel-
evant search results, it helps only after the initial search query is run and results 
are presented. An advanced search allows users to be more precise when speci-
fying search queries, thus reducing irrelevant results upfront.  

    How 
   Offer users an advanced search link near the search box (see the SIMPLE 
SEARCH pattern earlier in this chapter) or on the search results page ( Figure 
6.12   ). For most applications with complex or varied content, it makes sense to 
always have an advanced search link near the simple search box. However, if it’s 
preferable to let users attempt a simple search before attempting an advanced 

(a)

(b)

 FIGURE 6.12          The IRS offers an  “ Advanced Search ”  link near the simple search box (a), 
whereas MSN’s Live Search offers the  “ Advanced ”  link on the search results page (b).    

 FIGURE 6.11          The IRS’s  “ Advanced Search Options ”  page offers users various options, which 
allows users to specify their search query more precisely.    
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search, place the advanced search link on the search results page. This allows 
users to review search results before formulating a complex search query. 

   On the advanced search page, offer users options to precisely specify their 
query by allowing them to combine keywords with include (e.g.,  AND ,  OR ) 
and exclude (e.g.,  NOT ) options, and specify values for specifi c properties such 
as date ranges and content type. In addition, offer users control over output 
options such as information to include on the search results page, number of 
results per page, sorting of results, and so forth ( Figure 6.13   ). 

    SIMPLIFY TERMINOLOGY 
   Although advanced search targets expert users, designers can only assume users ’  
domain expertise and not necessarily their search expertise. Advanced search 
should still be easy to understand. For example, instead of asking users to spec-
ify their search criteria using Boolean operators such as  AND ,  OR ,  XOR , etc., 
offer users options such as  “ all of these words, ”   “ any of these words, ”   “ none of 
these words, ”  and so forth ( Figure 6.14   ).  

    ALLOW USERS TO RETURN TO THE BASIC SEARCH PAGE 
   The wide variety of options offered on an advanced search page may be over-
whelming to some users. Allow them to return to the simple search. If the 
advanced search overlays on the current page, like iStockphoto’s in  Figure 6.13 , 

Advanced Search

 FIGURE 6.13          iStockphoto’s  “ Advanced Search ”  offers users a variety of ways to precisely 
specify search criteria, including a search by type of media, color, type of information to show/
hide on fi le details, and so forth. In addition, iStockphoto offers an interesting approach to 
hierarchically narrow down category options. This screenshot shows category and subcategory 
selections for  “ People ”  and  “ Ethnicity. ”     
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clicking  “ Back to Basic Search ”  can remove the overlay and return users to the 
original search. On the other hand, if the advanced search is a separate page, 
allow users to return to a dedicated basic search page ( Figure 6.15   ). In order to 
avoid confusion, do not show both basic search and advanced search on the 
same page.   

(a)

 FIGURE 6.14          The  “ Advanced Search ”  pages from Flickr (a) and Safari Books (b) use simple 
terminology and avoid using Boolean operators.      

(b)

(a)

 FIGURE 6.15          Flickr offers a return to the basic search link below the  “ Search ”  button on the 
advanced search page (a) that takes users to the simple search page (b).      

(b)
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    Related design patterns 
   Like PARAMETRIC SEARCH, use of ADVANCED SEARCH does not guarantee 
fewer search results and can benefi t from FILTERING or FACETED SEARCH to 
help users narrow down SEARCH RESULTS.   

    SEARCH TIPS 
    Problem 
   The quality of search results often depends on how well users have been able to 
specify their search intent. There are typically a myriad of ways search engines 
allow users to make their intent clear. However, this information is usually 
unavailable to users, making it diffi cult for them to be precise when specifying 
their search criteria.  

    Solution 
   Offer users easily accessible search tips and explain different ways of specifying 
search criteria and formulating precise search queries ( Figure 6.16   ).  

    Why 
   Search engines used by web applications vary in how they combine key-
words and build precise search queries. Users cannot be expected to know the 
nuances of every search engine they encounter. Search tips can describe to users 
in a simple language ways to effectively use the search feature.  

Search Tips

 FIGURE 6.16          The IRS’s  “ Search Tips ”  page offers guidance on how its search works and how 
users can improve their search queries. They offer search tips not only for simple and advanced 
searches, but also for the search results page. It also offers tips for conducting searches 
within PDF (Adobe Acrobat’s Portable Document Format) documents (not shown here). This is 
important for IRS, as many of their available publications and forms are in the PDF format.    
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    How 
   Make search tips easily accessible and visible by placing the corresponding link 
close to the search area ( Figure 6.17   ). 

   Search tips may be presented to users in any of the following ways: 

      ■      They can be shown on a separate page if they are too elaborate to be 
included near the search feature. In most instances, this is appropriate 
considering that users can use the information provided in search tips 
and formulate their search queries in the persistent search box at the top 
of the page.  

      ■      They can be shown in a pop-up if users are likely to access tips from a 
search results page or the advanced search page and losing their current 
page (and search query) is of concern.  

      ■      They can be shown on the same page using an  “ expand-in-place ”  
approach. For example, Nabble expands the search tips section and shows 
them between the search bar and the search results ( Figure 6.18   ).    

    INCLUDE EXAMPLES OF APPROPRIATE SEARCH QUERIES 
   Because users are looking for assistance to improve search queries, include one 
or more examples with a brief description (see  Figure 6.18 ). In addition, like 
any help system, avoid technical jargon and use plain language.   

 FIGURE 6.18          Nabble uses the  “ Show Tips ”  link next to the  “ Go ”  button to make search tips 
easily accessible (a). Clicking  “ Show Tips ”  expands the tips below the search area and shows 
examples of how specifi c search queries relate to search results (b).      

(a)

(b)

 FIGURE 6.17          iStockphoto places the  “ Need help? ”  link in the search bar below the  “ Advanced 
Search ”  option.    
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    Related design patterns 
   SEARCH TIPS should be considered a part of help. Therefore, it’s important 
they answer users ’  FREQUENTLY ASKED QUESTIONS (see the Web Appendix 
at   www.elsevierdirect.com/9780123742650  ).   

    SEARCH RESULTS 
    Problem 
   Once users have specifi ed and submitted their search criteria, search results 
should be presented in a meaningful manner so that users can quickly get 
to the most useful results without having to  “ pogo-stick ”  — that is, need-
ing to return to the search results page to fi nd a more suitable search result 
(Spool, 2008a).  

    Solution 
   Show users search results sorted by relevance with highly relevant items at the 
top. In addition, present search results in a manner suitable for quick scanning to 
facilitate identifying item(s) for further navigation and exploration ( Figure 6.19   ).  

    Why 
   Users search because they are looking for either a specifi c item or want to 
explore a set of items related to their search terms. Therefore, items that closely 
match their search terms (i.e., with the highest relevance) should be shown at 
the top of the search results page. Any other way of presenting results would 

Search Results

 FIGURE 6.19          Google orders search results by relevance using its patented PageRank 
algorithm. It uses larger and bolder text for search results, highlights search terms, and repeats 
the search fi eld prepopulated with users ’  search query to allow users to refi ne them. ( Note:  For 
each linked search result, Google uses the        �      h2      �        tag, which improves the accessibility of 
the page by making it easy for screen reader users to jump from one search result to another. 
For more information about creating accessible web applications, see Chapter 11.)    
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 FIGURE 6.20          Dell’s  “ Search Results ”  page shows what users searched for and shows users ’  
query in the search box.    

confuse users or they would have to resort the results by relevance to get to 
the most appropriate matches. In addition, most users do not look beyond 
the second page of search results (Nielsen, 2001; Spool, 2008b). Therefore, 
unless users have specifi ed that data be sorted differently (e.g., when using 
ADVANCED SEARCH), show search results sorted by relevance.  

    How 
   In addition to sorting search results by relevance, retain the keywords or key 
phrases users searched for in the search box to allow them to make changes to 
their query without having to retype the original search terms ( Figure 6.20   ). 

    MAKE SEARCH TERMS CASE-INSENSITIVE 
   Users typically don’t pay attention to the case of their search terms and may 
simply enter their search criteria in uppercase, lowercase, or mixed case. Unless 
indicated by users (e.g., when using ADVANCED SEARCH), ignore the search 
terms’ case when presenting search results. For example, return the same results 
for the search keywords  “ WEB DESIGN, ”   “ Web Design, ”  and  “ web design. ”   

 FIGURE 6.21          NexTag shows both the number of results on the current page and the total 
number of results. In addition, it shows how the results were sorted with a dropdown menu 
arrow to allow users to change the sorting method.    
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    SHOW THE TOTAL NUMBER OF SEARCH RESULTS 
   On the search results page, clearly indicate the total number of search results 
and the number of results shown on the current page ( Figure 6.21   ; see also 
the PAGINATION and CONTINUOUS SCROLLING patterns later in this chap-
ter). Showing the total number of search results helps users decide if they want 
to change their query, make it more specifi c (or broad), or simply browse the 
search results.  

    SHOW DESCRIPTIVE INFORMATION WITH EACH SEARCH RESULT 
   It may not be clear to users whether a search result is relevant to their task based 
solely on its title. Users may need additional descriptive information about a 
search result to decide if navigating to it is worth the effort. For example, for 
books, users may want to know the author, the date published, a preview of 
the content, and a brief summary ( Figure 6.22   ). For products, they may want 
to know the price, user ratings (if available), manufacturer, supplier, product 
image, and so forth. Therefore, consider users ’  most common tasks to deter-
mine the type of supplementary information to accompany each search result 
so as to improve its  “ information scent ”  (Pirolli and Card, 1999).  

    SHOW IMAGES OF ITEMS TO FACILITATE SCANNING 
   Include images in search results ( Figure 6.23(a)   ) if they would help users 
recognize and differentiate items better than their textual descriptions (e.g., 
e-commerce and media applications). However, offer an alternate text-only 
version for the search results as well ( Figure 6.23(b) ); users may not be inter-
ested in images because of slower connection speeds (e.g., when accessing the 
application from remote areas or on mobile devices) or because they prefer to 
see a text-only view.  

    CONSIDER ALTERNATE VIEWS FOR PRESENTING SEARCH RESULTS 
   In addition to using text and image views for search results, there may be other 
appropriate views for showing results. For example, when users are searching 

Search Results

 FIGURE 6.22          Safari (from O’Reilly) shows several descriptive book attributes on the search 
results page to make it easy for users to determine whether a book is appropriate for them.    
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for location-based information (e.g., restaurants in a city), consider showing 
search results in a map view ( Figure 6.24   ; see the MAPS pattern in Chapter 7).  

    GROUP SEARCH RESULTS 
   If search results can be organized into independent categories, it helps to group 
search results by those categories. Each category could then serve as a narrowing 
option and reduce the number of search results to a manageable set ( Figure 6.25   ). 

 FIGURE 6.23          Blockbuster shows images for movies to facilitate scanning of search results 
(a). In addition, it offers users a text-only view (b), as well as an image-only view without any 
textual description (c).        

(c)

(a)

(b)
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(a)

 FIGURE 6.24          Zagat offers users to switch between a list view (a) and a map view (b) when 
showing restaurant information.      

(b)

 FIGURE 6.25          When searching for a keyword, Dell groups search results into  “ All Results, ”  
 “ Browse Products, ”   “ Support  &  Help, ”  and so forth. This enables users to fi lter the results by 
those categories if needed. Dell also shows the number of search results in each category.    
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   Search results categories may be based on either  grouping  or  clustering  mech-
anisms. Grouping is based on a predetermined set of categories, whereas 
clustering is dynamic in that categories are derived from the search results 
themselves and may change with each search that users perform. Being 
dynamic, users are never presented with a category of zero results with the clus-
tering approach ( Figure 6.26   ). However, clustering may be disconcerting for 

(a)

 FIGURE 6.26          Amazon uses a clustering mechanism to group search results. Categories shown 
for search on  “ harry potter ”  (a) are therefore quite different from those for  “ ipod ”  (b). Plaxo, on 
the other hand, uses the grouping mechanism and can have zero items in a category (c).        

(b)

(c)
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searching datasets with just a few grouping possibilities, as users may be con-
fused as to why categories do not appear consistently in search results.  

    ALLOW USERS TO CHANGE THE NUMBER OF SEARCH 
RESULTS PER PAGE 
   It is important to show results as quickly as possible and allow users to reframe 
their search query if they are not satisfi ed with their search results. One way to 
reduce delays in showing search results is to reduce the number of items on 
each search results page. An added benefi t of showing fewer search results is 
that users scroll less to see all the items on a page. However, some users prefer 
to see more items on a screen because they have larger monitors, good connec-
tion speeds, or they fi nd pagination cumbersome. To support such preferences, 
allow users to set the number of results on the page ( Figure 6.27   ; see also the 
CONTINUOUS SCROLLING pattern later in this chapter).  

    SUGGEST ALTERNATIVES WHEN A SEARCH 
YIELDS NO RESULTS 
   There are two reasons why a user ’ s search may not yield any results: 

    1.     The content that the user is interested in is not available.  
    2.     The search criteria formulated by the user is incorrect (e.g., misspellings 

or too specifi c search criteria).    

   Suggest alternatives as next steps when a search does not yield any results to 
account for the preceding possibilities. Suggestions may be in the form of alter-
nate spellings, especially if users have likely misspelled the search term. If it is 
possible to make a reasonable guess as to what users may be looking for, show 
search results that match alternate keywords while indicating that matches 
were not found for the user-entered keywords ( Figure 6.28   ). Other options are 
to show advanced search options (see the ADVANCED SEARCH pattern earlier 
in this chapter), suggest browsing the application using high-level categories 
within the application, and offer suggestions to improve search results.   

Search Results

 FIGURE 6.27         
 Home Depot shows 
users 12 results per 
page by default. For 
users who would 
rather see more, they 
can choose 24 or 48 
results per page.    
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    Related design patterns 
   On the SEARCH RESULTS page, users may want to reorder results using crite-
ria other than relevance (SORTING). In addition, when presented with a large 
number of results, they may want to narrow them down to a manageable set 
(FILTERING, FACETED SEARCH). PAGINATION or CONTINUOUS SCROLLING 
usually accompanies search results because in most applications they cannot be 
accommodated on one page.   

    SORTING 
    Problem 
   The order in which search results are presented to users may not match their 
preferences or expectations. For example, search results are typically ordered 
by relevance based on users ’  search criteria. However, users may want to order 
them based on other criteria such as popularity, dates, price, and so forth.  

    Solution 
   Allow users to sort search results on criteria other than relevance. For example, 
comparison-shopping sites may want to allow users to sort by popularity, prod-
uct rating, and price ( Figure 6.29   ).  

 FIGURE 6.28          NexTag indicates that no results were found for the search query  “ kindella ”  and 
shows search results for the closest term,  “ kinsella. ”  In addition, they show a few related items 
such as  “ kinsella ”  and  “ sophie kinsella. ”     

 FIGURE 6.29          CNET allows users to sort results by  “ Relevance, ”   “ Most popular, ”   “ Rating, ”   
 “ Review date, ”  and  “ Price ” .    
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    Why 
   With keyword searches, the most common rule for ordering search results is by 
relevance. When viewing results, users may believe that changing the order in 
which items are presented will make it faster to get to the desired item(s) such 
as the least expensive item or the items with the highest user rating. Offering 
users the ability to reorder the search results by other criteria then makes it easy 
for them to view the search results in their preferred order.  

    How 

   Show users various sorting options near the search results either in the form of 
links, radio buttons, or dropdown lists ( Figure 6.30   ). Links and radio buttons 
are usually better for showing options because they make it easy for users to 
see all available sorting options. On the other hand, dropdown lists are use-
ful when there are several sorting options and showing them all would require 
considerable screen real estate. However, make sure sorting with dropdown lists 
is accessible by including a  “ Go ”  or the similar  “ action ”  button, and refrain 
from sorting the list as soon as an option is selected (see the UNOBTRUSIVE 
JAVASCRIPT pattern in Chapter 11). 

   For web applications offering ADVANCED SEARCH, ensure that sorting options 
match information presented on the SEARCH RESULTS page. This will make it 
possible for users to understand the results quickly, since they will be able to 
match them with the content presented in search results.  

    Related design patterns 
   If search results are presented as tabular lists, consider allowing users to sort by 
column headings (see the TABULAR LISTS pattern in Chapter 7).   

    PAGINATION 
    Problem 
   The number of search results presented to users is too large to be displayed on 
a page. Even when it’s feasible to display all results on one page, response time 
could be several seconds or minutes, resulting in a suboptimal user experience.  

    Solution 
   Divide search results such that each page shows a fi xed number of items (typi-
cally 10 – 20 items per page), and allow users to navigate among the pages of 
search results using controls such as  “ previous, ”   “ next, ”   “ fi rst, ”  and  “ last. ”  
Pagination controls may use numbered page links to allow users to navigate 
directly to individual pages within the search results ( Figure 6.31   ).  

    Why 
   Dividing a large search result set into smaller and manageable groups allows 
users to navigate more effectively, since they can focus on one group (i.e., one 

Pagination
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 FIGURE 6.30          The three common approaches to show sorting options are (a) links (designed 
to appear as tabs), as on Buy.com’s site; (b) radio buttons, as on Forrester Research’s site; and 
(c) a dropdown menu, as on Amazon’s site.        

(a)

(b)

(c)
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page) of results at a time. In addition, breaking down a large list into manageable 
chunks makes page downloads faster and users can view results relatively quickly.  

    How 
   Divide search results into a sequence of pages and allow users to navigate 
through them using, at a minimum,  “ next ”  and  “ previous ”  links. 

    MINIMIZE PAGING AS WELL AS SCROLLING 
   Deciding the number of items to show on a search results page is a trade-off 
between scrolling and paging. Typically, for all text results with a minimal 
description for each item, a search results page shows about 20 items at a time, 
whereas for results that include images, users are typically shown no more 
than 10 to 15 items. However, considering that users limit their exploration of 
search results to just a few pages and they do not mind scrolling, a case can 
be made for showing more search results on a page (Spool, 2008b). Showing 
50 search results per page appears to be optimal as reported by Bernard et al. 
(2002), who found the fastest search times and preference for 50 search results 
at a time when compared with 10 or 100 search results.      2     

    MAKE PAGINATION CONTROLS EASILY CLICKABLE 
   When numbered links are included in pagination controls to allow users to 
jump directly to a specifi c search results page, they often present a very small 
target for users to click. To ensure that pagination controls are easily clickable, 
use a larger target size and provide suffi cient space between them ( Figure 6.32   ). 
Doing so also helps distinguish one pagination link from another and mini-
mizes inadvertent navigation to the wrong page.  

Pagination

 FIGURE 6.31          When presenting a large set of search results, Amazon divides them into multiple 
pages (with 12 results per page) and allows users to navigate them using pagination controls.    

   2  Interestingly, the study found slower search times and lower preference for 100 search results at 
a time. This may be a case against showing an arbitrarily large number of search results.   
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    SHOW THE PRESENCE OF MORE SEARCH RESULTS, 
IF APPLICABLE 
   In instances where the number of search results is excessive and cannot be 
enumerated as pagination controls, indicate the presence of additional results 
using either a  “ more ”  link or other indicators such as an ellipsis ( Figure 6.33   ).  

    SHOW TOTAL NUMBER OF RESULTS AND RANGE 
USERS ARE VIEWING 
   Because pagination controls serve as both navigation and orientation mechanisms, 
they should clearly indicate to users the page they are viewing, the pages they have 
already viewed or skipped, and the pages they have yet to view. The page that users 
are on should be clearly distinguished from the rest of the pages, and it should not 
be clickable so that users can keep track of where they are ( Figure 6.34   ).  

    ALLOW USERS TO NAVIGATE DIRECTLY TO THE FIRST 
PAGE OF SEARCH RESULTS 
   For really large datasets (more than 10 – 15 pages), allow users to jump to the 
fi rst page, since it usually contains the most relevant results. Typically, users are 
also shown a link to the last page in the search results. However, recently, when 
showing a large number of search results, the link to the  “ last ”  page is disap-
pearing. This is justifi ed for two reasons. First, the last page contains the least-
relevant results, and users are unlikely to jump to the results on the last page. 
Second, users typically do not go beyond a fi rst few pages to fi nd the items they 
need. According to Nielsen (2001),  “ Users almost never look beyond the second 
page of search results. ”  

 FIGURE 6.32          A common design practice to increase the target size for pagination controls is 
to box pagination controls, as shown in this example from  UX Magazine  (  www.uxmag.com  ).    

 FIGURE 6.33          Digg uses ellipses between pagination controls to indicate the presence of 
additional search results (a). NexTag, on the other hand, indicates the presence of more pages 
with a      �      sign (b).      

(a)

(b)

 FIGURE 6.34          When navigating search results from Dell, users know they are seeing  “ 13 – 24 
of 4525 Results ”  and that they are on the page 2 of the search results.    
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   However, there are situations where the last page link is both appropriate and 
necessary. If the resulting dataset can be sorted in multiple ways (e.g., alphabeti-
cally, chronologically, by price, and so forth), the last page link becomes rele-
vant, as it allows users to quickly see the last page of items with a predictable set 
of search results — for example, items starting with Z, the most- or least-expen-
sive item, and so forth.  

    REPEAT THE PAGINATION CONTROLS AT THE 
TOP OF THE PAGE 
   For short lists, pagination controls may be provided only at the bottom of the 
list. However, in pages where search results would require users to scroll exten-
sively (e.g., when users are permitted to change the page size), repeat the pagi-
nation controls at the top of the page as well. 

   This technique can also be benefi cial for search results accompanied by an 
alphabetical index. For example, users looking for an item beginning with the 
word  “ summit ”  might jump to the beginning of the  “ T ”  pages and then use 
pagination controls at the top of the page to go backward until they get to a 
page the fi rst result of which is closest to the word  “ summit. ”   

    DO NOT LINK PAGINATION CONTROLS THAT ARE NOT 
RELEVANT 
   Like all navigation mechanisms, provide a clear indication to users as to where 
they are in the search results set and where they can go. Prevent unnecessary 
navigation actions by disabling pagination controls that do not navigate to 
other search results pages ( Figure 6.35   ): 

      ■      On the fi rst page, disable links to  “ fi rst ”  and/or  “ previous ”  pages.  
      ■      On the last page, disable links to  “ next ”  and/or  “ last ”  pages.  
      ■      Instead of showing the current page as a link, make it plain text or high-

light it in some fashion.     

    LABEL PAGINATION CONTROLS APPROPRIATELY 
   For most pagination controls, their labels and order are  “ fi rst, ”   “ previous, ”   “ next, ”  
and  “ last. ”  In applications where items are ordered chronologically, a more recent 
trend is to label them to refl ect their chronological order —  “ newest, ”   “ newer, ”  
 “ older, ”  and  “ oldest ”  — where  “ newest ”  is equivalent to  “ fi rst ”  ( Figure 6.36   ).   

Pagination

 FIGURE 6.35          Digg disables  “ previous ”  and  “ next ”  controls on the fi rst and last pages, 
respectively. In addition, they highlight the current page and don’t link it to prevent unnecessary 
navigation.    
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    Related design patterns 
   An alternative to PAGINATION is CONTINUOUS SCROLLING, which allows 
users to view all items in the search results as a scrolling list.   

    CONTINUOUS SCROLLING 
    Problem 
   Although pagination is a commonly used technique to navigate a large num-
ber of search results, users ’  interaction experience is not continuous since users 
have to wait for the page to refresh before seeing the next set of results.  

    Solution 
   Allow users to scroll through results in a large scrolling list. Like pagination, 
show users only a subset of data at a time. Request additional data in real time 
from the server using Rich Internet Application (RIA) technologies such as Ajax 
and show users the next set of search results as they reach the bottom of the 
current list without page refreshes ( Figure 6.37   ).  

(a)

 FIGURE 6.36          Yahoo! Groups orders messages chronologically and uses labels  “ Newest, ”  
 “ Newer, ”   “ Older, ”  and  “ Oldest ”  by default (a). When users change the sorting order, they reverse 
the order of the labels (b).      

(b)

 FIGURE 6.37          Rutland Tool  &  Supply uses continuous scrolling to show users items in a 
product list.    
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    Why 
   Pagination requires users to switch attention between navigating pages and 
reviewing search results. In addition, with pagination, interaction is challeng-
ing when users want to select items from different pages before applying an 
action (e.g., when users want to compare items that are not all on the same 
page). In such instances it’s often unclear to users whether their selections on 
other  “ pages ”  were retained as they paged through search results and selected 
items. In addition, pagination requires important screen real estate, often push-
ing content down the page. The continuous-scrolling approach solves these 
issues by showing the items in a scrolling list and retrieving the next set of 
items only when users reach the bottom of the list. 

   At this time, the evidence favoring continuous scrolling over pagination is 
inconclusive. As mentioned before, Bernard et al. (2002) found that users took 
longer and had a lower preference for search results pages with 100 items when 
compared with 10 items or 50 items per page. However, this research was based 
on paginated results and did not introduce continuous scrolling. Since interac-
tions such as comparison and selection become easier with continuous scroll-
ing, the approach should not be discounted.  

    How 
   Show users search results in a list with a subset of items exposed. As users 
scroll down and reach the bottom of the current list, fetch new data and show 
users the next set of items. To make scrolling appear smooth and continuous, 
prefetch and store the next few sets of data and request additional data as users 
scroll. If users have to wait for data to load, show a  “ please wait  …  ”  indicator 
so users know that additional data are being retrieved ( Figure 6.38   ). 

    INDICATE TO USERS THE SUBSET OF ITEMS 
THEY ARE VIEWING 
   Like the pagination pattern, show which items users are currently viewing 
along with the total number of items in the search results ( Figure 6.39   ).   

Continuous Scrolling

 FIGURE 6.38          DZone.net shows an animated  “ LOADING ”  icon when it’s fetching additional 
data from the server.    
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    Related design patterns 
   CONTINUOUS SCROLLING is inappropriate when users are likely to bookmark 
search results. For datasets with predictable patterns (e.g., alphabetical and chron-
ological), PAGINATION is a better choice because it allows users to jump to a 
specifi c page or the last page without waiting for each intervening dataset to load.   

    FILTERING 
    Problem 
   Often, users ’  search criteria are too broad, resulting in a very large number of 
results for them to wade through and identify results that match their needs. 
Although users can redo searches by making search criteria more specifi c, they 
may still end up with a large number of results.  

    Solution 
   Allow users to narrow down their list of search results by applying fi lters on 
one or more data attributes ( Figure 6.40   ).  

    Why 
   When faced with a large number of search results, fi ltering is an effective 
method to narrow them down to a manageable set. It also permits users to 

 FIGURE 6.39         
 MSN’s  “ Live Search, ”  
which employs 
continuous-scrolling 
approach, indicates 
the result set users 
are viewing —  ” 29 – 40 
of 13,900,000 ”  in this 
example.    

 FIGURE 6.40          Download.com allows users to fi lter the list of downloadable software by 
operating system, license type, fi le size, and categories.    
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start searching with broader search criteria and later become more specifi c as 
they learn more about the search result set and the available fi ltering attributes. 
Allowing users to fi lter is similar to incorporating some of the advanced search 
or parametric search functionalities on the search results page.  

    How 
   On the search results page, fi lters are usually shown as dropdown lists, a set of 
radio buttons, or links ( Figure 6.41   ). As users fi lter by different attributes, the 
remaining fi ltering options are not updated to refl ect the attributes available 
in the remaining search results because they would be in a FACETED SEARCH 
(see the following pattern). As a result, users could see  “ zero ”  items in the 
search results for certain combination of fi ltering options. However, it is easy 
for users to change or clear their fi lter criteria and return to the previous state 
and manipulate search results by applying a different set of fi lters.  

    Related design patterns 
   FILTERING in traditional applications can become slow because applying fi lter-
ing criteria would require a page refresh. Therefore, consider using DYNAMIC 
QUERYING (see Chapter 8), which updates search results as users make fi lter-
ing choices and affords a richer interactive experience to users. Using FACETED 
SEARCH should also be considered as an alternative to fi ltering, because it 
allows users to iteratively narrow down to the desired item(s) and eliminates 
the possibility of a  “ zero ”  result set. In addition, when search results are pre-
sented as TABULAR LISTS, users may place fi ltering options in individual col-
umns (see Chapter 7).   

Filtering

 FIGURE 6.41          Expedia allows users to fi lter search results by airlines and shows fi ltering 
options as links.    
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    FACETED SEARCH 
    Problem 
   When presented with a large number of search results, users may fi nd it diffi -
cult to locate the desired item(s). Although they can apply fi lters to their search 
result set, the possibility of an empty list of results with certain fi ltering options 
cannot be avoided. 

    Solution 
   Allow users to narrow down the number of items in the search results based on 
the relevant item attributes (i.e., facets) ( Figure 6.42   ). Narrowing search results 
by selecting a facet essentially makes search criteria more precise, which can be 
used to search within results to refi ne them. With each refi nement to the result 
set, narrowing facets are updated to refl ect attributes that are available in the 
updated search result set. Users can then use the updated facets to further nar-
row down results to a manageable, browsable set.   

    Why 
   Faceted search allows users to reduce the number of search results quickly 
to get to the desired item(s). Showing narrowing options (facets) is easier 
for users because they don’t have to know the syntax necessary to specify 
their search precisely. Because narrowing attributes are derived from the search 
result set, users are never left with an empty result set. In addition, being 
able to see all available options, users can better understand how data are 
structured and perhaps use that information to specify better searches in the 
future.  

 FIGURE 6.42          Home Depot allows users to narrow search results using facets such as 
 “ Category, ”   “ Price, ”   “ Brand, ”  and others.    
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    How 
   Along with the search results, show users relevant facets with which to narrow 
down their search results set. For each narrowing facet, show the correspond-
ing number of search results so users can easily judge the extent to which their 
search results set will narrow when choosing that facet. As users make their 
choices, update the set of narrowing facets based on the new set of search 
results. Doing so allows users to iteratively refi ne their search results and quickly 
reduce them ( Figure 6.43   ). 

Faceted Search

 FIGURE 6.43          Dell offers users narrowing facets such as product, category, and brand (a). For 
each narrowing facet, users are shown the corresponding number of search results. As users 
select a narrowing facet, the number of results is updated along with a set of facets (b).      

(a)

(b)
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    ALLOW USERS TO REMOVE NARROWING FACETS 
   Show users their chosen narrowing facets and allow them to remove them as 
necessary, to make it possible for them to backtrack and choose other facets to 
narrow down results ( Figure 6.44   ).   

    Related design patterns 
   Like FILTERING, faceted search assumes page refreshes with user selection of 
a narrowing option. Using DYNAMIC QUERYING is another option available 
when using rich Internet applications where selecting a facet updates the result 
set without page refreshes. FACETED NAVIGATION also typically accompanies 
faceted search. The main difference between them is that the former focuses 
strictly on users browsing the information space, whereas the latter is initiated 
with a user search.   

    SAVED SEARCHES 
    Problem 
   Users may want to rerun one or more of their searches in the future. Specifying 
the same search criteria over and over again is ineffi cient and error-prone, as 
users may forget to include one or more criteria for complex searches.  

    Solution 
   Allow users to save their ad hoc search queries and resubmit them as needed. 
In addition, consider allowing users to set alerts so they can be kept informed 
of new items that match their search criteria ( Figure 6.45   ).  

 FIGURE 6.44          NexTag allows users to remove a facet by clicking the corresponding  “ Back to 
all  …  ”  link in the  “ Narrow These Results ”  section.    
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    Why 
   The ability to save searches can save users time, especially when searches are 
complex and involve a combination of fi ltering, sorting, and customization 
options. Even when searches are not complex, allowing users to save searches 
makes it easy for them to remember past searches and share them with others. 
Furthermore, allowing users to set notifi cation alerts for their saved searches 
makes the application more useful because users don’t have to regularly run 
their saved searches and identify changed items.  

    How 
   On the search results page, offer users an option to save their searches ( Figure 
6.46   ). Place the  “ Save Search ”  action close to the search criteria so users can 
clearly see the parameters on which they searched. 

    MAKE IT EASY FOR USERS TO RERUN THEIR SEARCHES 
   It is important that users be allowed to rerun their saved searches easily. If 
saved searches are going to be accessed often, make them available and easily 

Saved Searches

(a)

 FIGURE 6.45          Roost allows users to save searches (a). When saving searches, users may 
specify the frequency with which they want to be alerted of any new matches based on their 
search criteria (b).      

(b)
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 FIGURE 6.48          COHomeFinder allows users to manage their saved searches in their 
 “ My Account ”  section.    

 FIGURE 6.46          Monster, a job-posting and -searching application, offers users the 
opportunity to save their searches on the  “ Job Search Results ”  page next to the search 
criteria.    

 FIGURE 6.47          Roost allows users to access their saved searches by showing them as a 
dropdown list. The  “ My Saved Searches ”  option is part of the utility navigation in the page 
header.    

accessible on the main page ( Figure 6.47   ) or include them in the utility navi-
gation in the page header region. Also, consider making them available in the 
 “ Your Account ”  section, where it would be easier for users to manage their list 
of saved searches ( Figure 6.48   ).  
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 FIGURE 6.49          When saving search results, Yahoo! Jobs offers users the option to set up 
necessary alert/notifi cation options. Users can specify both the notifi cation method (e.g., mail or 
Yahoo! Instant Messenger) and its frequency.    

 FIGURE 6.50          Both Indeed (a) and Forrester Research (b) allow users to save their searches 
either as an email alert or an RSS feed.      

(a)

(b)
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    CONSIDER OFFERING NOTIFICATION OPTIONS 
   Asking users to save their searches may not be enough, because users may not 
remember to check their saved searches regularly and review updates. Even 
when they do rerun their searches, they may fi nd it diffi cult to identify changed 
items. Make saved searches more useful by offering users the option to create 
alerts and set up notifi cation so they can be informed of changes ( Figure 6.49   ). 

   A more recent trend is to allow users to save their searches as email alerts or 
subscribe to Really Simple Syndication (RSS) feeds ( Figure 6.50   ). Once sub-
scribed, users can use an RSS reader software to monitor the feeds for updates.
This eliminates the need for users to sign in to the application to access their 
saved searches.   

    Related design patterns 
   If two or more users have the need to perform the same search, allow users 
to share their saved searches with other members in their group (see the 
SHARING pattern in Chapter 9).       
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    INTRODUCTION 
   Lists are common in web applications for displaying a collection of items. 
However, the approach used to present lists depends on the nature of items 
in the collection. A SIMPLE LIST is typically used to present a collection of 
items with only one or two attributes. It may be used for multiattribute items, 
if additional attributes are not going to be referenced by users for comparing or 
sorting. Presenting multiattribute items for which sorting and comparing are 
important is best accomplished using a TABULAR LIST. 

   When list items need to show a parent – child relationship, a HIERARCHICAL 
LIST is most appropriate. Items in a hierarchical list often revert to a TABULAR 
LIST when resorted as parent – child relationships may no longer be appropriate 
with the changed order of the list items. 

   An EVENTS LIST and TIMELINES are used for lists containing items with time-
based information. An EVENT LIST is appropriate when showing future events 
and TIMELINES are suitable for showing historical events. 

   With increasing multimedia content, textual lists are giving way to IMAGE 
LISTS/GRIDS, where items are shown as image thumbnails. Images are now 
being considered even for items that have traditionally been shown as textual 
lists — especially for search results. With geographical map information being 
easily accessible through open application programming interfaces (APIs), 
map-based interaction is also becoming commonplace and item lists with geo-
graphical (or spatial) attributes are often complemented by MAPS. 

   In web applications, users do not simply view list items but take actions either 
on individual items (e.g., edit, remove, copy, etc.) or on multiple items (e.g., 
compare, move, delete, etc.). These LIST ACTIONS affect items in one or more 
ways. There are a set of actions, however, that do not change the items and, 
instead, facilitate sharing, printing, and analysis by exporting data in other for-
mats (LIST UTILITY FUNCTIONS).  

                                                                         Lists   
 CHAPTER 7  CHAPTER 7 
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    SIMPLE LIST 
    Problem 
   Users need to be presented with a list of items with one to a few attributes, 
and each item could be associated with one or more actions. In addition, the 
items to be presented do not need to be sorted or compared on any of the 
attributes.  

    Solution 
   Show users a simple list of items with associated actions ( Figure 7.1   ).  

    Why 
   Users ’  familiarity with lists makes it a very effective design approach to present 
a set of items, especially when items are primarily text based and have basic 
actions associated with them. For example, lists are commonly used on dash-
boards and portals (see Chapter 4), where users are shown a list of items such 
as to-dos, top referrer web sites, most popular products, and so forth (Few, 
2006). Users can then click on a list item to navigate to view its details.  

    How 
   Show simple lists as either numbered or nonnumbered lists. Numbered lists 
are especially useful when numbers represent the item’s rank order, such as in 
the top 10 movies of the week or the top 10 news stories ( Figure 7.2   ). 

   Consider using icons or other symbols with nonnumbered lists to improve the 
list’s visual impact or to indicate the type of item. In addition, lists may use 
alternate shades of background color or a line separator to improve readability 
of closely spaced list items ( Figure 7.3   ). 

 FIGURE 7.1          Basecamp shows message categories as a simple list with a  “ delete ”  action 
associated with each item.    
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   Although most simple lists show items with only one or two attributes, some lists 
may contain more. For example, search results often show page title, a brief 
description, web site address, and other information in a simple list format. 
When users do not need to sort the multiattribute list and compare items 
of those attributes, using a simple list is often a better alternative than a 

Simple List

 FIGURE 7.2          CNN shows the most popular stories as a numbered list.    

 FIGURE 7.3          The  “ Movie Showtimes in Denver ”  list uses an icon to identify a list item as a 
movie and alternate shades of background color to improve readability.    
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TABULAR LIST (see the next pattern). However, when showing simple lists with 
multiple attributes, facilitate quick scanning by making the most important 
attribute in the list salient and by placing it before other attributes ( Figure 7.4   ). 

    CONSIDER SHOWING SECONDARY ACTIONS ON HOVER 
   Items in simple lists may have one or more actions associated with them. To 
minimize visual clutter, limit actions that are visible for each list item by show-
ing additional actions on-hover ( Figure 7.5   ).   

 FIGURE 7.4          When showing a list of fi les, Basecamp shows fi le names in a larger font 
and darker color than the fi le description, username, fi le size, and other actions to improve 
scannability.    

 FIGURE 7.5          Zoho Planner shows only the checkboxes for to-do items by default. This makes 
the most common action of completing a to-do item visible and obvious. Not-so-common 
actions, such as edit and delete, are shown to users on hover.    
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    Related design patterns 
   Although a SIMPLE LIST may be acceptable for showing items with multiple 
attributes, consider a TABULAR LIST if the list needs to be sorted or list items 
compared based on one or more of the attributes and as a way to minimize the 
space required for multiattribute lists.   

    TABULAR LIST 
    Problem 
   Users need to be presented a collection of items with several attributes so that 
they can clearly associate each item with its attributes as well as compare items 
to each other based on those attributes. In addition, they may want to sort the 
list based on one or more attributes.  

    Solution 
   Show users the list in a tabular format, where items are listed in rows and their 
attributes are shown in columns ( Figure 7.6   ).  

    Why 
   Multiattribute information is best presented in tables because it provides struc-
ture to data. For example, column headers can identify the attributes for items 
presented in rows. In addition, presenting information in a tabular format 
makes it easy for users to compare items and, when supported, sort them in 
the desired order. Most important, users ’  familiarity with tabular arrangement 
of data into rows and columns makes it a useful approach to present multiat-
tribute data.  

    How 
   Tabular data are generally read in rows with items in rows and attribute val-
ues in columns. Show attribute names in the table headers, unless they are 
implied by the data. For effective design, it’s important that the table design 

Tabular List

 FIGURE 7.6          This list of  “ Top 100 Blockbuster Online Rentals ”  shows movies and their 
corresponding attributes, such as rank, release date, MPAA (Motion Picture Association of 
America), and the average user rating, in a tabular format.    
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match its intended use rather than relying on users to do additional analysis 
( Figure 7.7   ). 

    MAKE TABULAR DATA READABLE BOTH BY 
ROWS AND COLUMNS 
   The readability of tabular data is affected by the readability of rows as well 
as columns. Improve the readability of rows by either adding a separator line 
for each row or using a different shade of color for alternate rows, known as 
 row striping  or  zebra striping  ( Figure 7.8   ). Both approaches help create a visual 
grouping of items for rows and are particularly important for data tables with 
many columns (or wide columns), where users may fi nd tracing data in each 
row diffi cult. A study by Enders (2008) concluded that zebra striping led to 
better task performance (at least not worse) and had a higher preference when 
compared with other styles such as plain, lined, two-color row striping, double 
striped, and triple striped. 

   In addition, improve the readability of columns by aligning attribute values in 
columns based on table cell contents ( Figure 7.9   ). Follow these rules to align 
data (Galitz, 2002; Mayhew, 1992): 

      ■      Use right alignment for columns containing whole numbers (not  “ text ”  
numbers such as a person’s identifi er).  

      ■      Use a decimal point and right alignment for numbers with decimal frac-
tions; negative numbers may be shown in red and or enclosed within 
parentheses.  

 FIGURE 7.7          This  “ Quote watchlist ”  from MSN Money shows a list of investments (as a stock 
symbol) along with several attributes, including user-entered attributes such as high target, 
low target, and shares. Users are likely to use this list to understand market values of their 
investments and determine the extent to which they have changed and the reasons for the 
change. This design supports these user goals by showing market value and changes both 
individually and in aggregate.    
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      ■      Use left alignment for columns that contain text (including date and 
time).  

      ■      Use center alignment for columns that contain short words or status 
information (e.g., active, inactive).    

   An important exception is when numbers in a column do not share the same 
unit of measure, in which case use left alignment so that users do not compare 
the numbers.  

Tabular List

(a)

 FIGURE 7.8          Common approaches to improve the readability of rows are separating each row 
with a line, as shown in the Fidelity example (a), and alternating row colors, as shown in the 
 “ Related Companies ”  tabular list from Google Finance (b).      

(b)

 FIGURE 7.9          The transactions table on Mint.com uses correct alignment for each column: 
checkboxes are center aligned;  “ Merchant, ”   “ Category, ”  and  “ Date ”  are left aligned; and 
 “ Amount ”  is decimal point and right aligned.    
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    ALLOW USERS TO SORT DATA COLUMNS 
   Sorting long data lists by columns helps users fi nd desired items quickly and 
analyze them for specifi c types or statuses. Like its desktop counterpart, a com-
mon interaction approach for sorting tabular data is to let users click a column 
heading to sort by that column ( Figure 7.10   ) and a second click to reverse the 
sort order (ascending or descending). 

   Indicate the column attribute by which the tabular data are sorted by placing 
an arrow icon next to the corresponding column heading to indicate whether 
data are sorted in an ascending (up arrow) or descending (down arrow) order. 
Sorting the data by columns and showing a sort indicator by default also sug-
gests to users that the table can be sorted. 

   Sorting by column headings is appropriate when all possible ways users might 
sort data are available in columns. In instances where this is not possible, show 
sort options explicitly either as a dropdown list or a set of links ( Figure 7.11   ). 

   For applications that require multiple levels of sorting (e.g., reporting), provide 
the functionality separately, where users can select more than one level of sort-
ing, and for each sort can indicate if sorting should be ascending or descending 
( Figure 7.12   ). For multilevel sorting, three levels are usually suffi cient.  

 FIGURE 7.10          Google Documents allows users to sort documents by columns and uses an 
arrow to indicate how a column is sorted. In addition, a slight gradient in the column headers is 
used to suggest that they are clickable.    

 FIGURE 7.11          Home Depot does not use column headings for data because all of the 
information — brand, product name, and price — is in the same column. Therefore, it offers 
a  “ Sort By ”  dropdown menu that allows users to sort the data.    
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    ALLOW USERS TO FILTER LARGE LISTS 
   Filters help users narrow a large number of items in a list to a manageable set 
(see the FILTERING pattern in Chapter 6). If narrowing options are attributes 
contained in the list and users are likely to narrow down by only one of them 
at a time, fi lters may be embedded in the tabular list itself ( Figure 7.13   ). 

   On the other hand, if not all of the fi ltering options are available in the list 
and users are likely to fi lter by more than one option at a time, show fi ltering 
options separately above the list ( Figure 7.14   ). 

Tabular List

 FIGURE 7.12          This design shows how users can be offered the option to sort on multiple 
attribute levels.    

 FIGURE 7.13          Rally allows users to fi lter data by selecting an item from the dropdown list 
below the column heading.    

 FIGURE 7.14          Blinksale shows the fi ltering options separate from the list, since they allow 
users to select more than one status and specify a date range, which would be diffi cult to show 
using list column headings.    
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   In addition, consider a matrix view when data can be fi ltered by row and col-
umn attributes individually and combined ( Figure 7.15   ).  

    ALLOW USERS TO SEE ALTERNATE VIEWS OF 
TABULAR DATA 
   Offer alternative views of tabular data when they help users understand data 
better and/or make it easier for them to fi nd desired items. For example, when 
viewing reports on e-commerce applications, it’s common to allow users to 
switch between textual and graphical views (       Figures 7.16 and 7.17     ).  

    IMPROVE THE ACCESSIBILITY OF TABULAR DATA 
   Improve the accessibility of tabular information by including the following in 
the HTML markup (see also the ACCESSIBLE TABLES pattern in Chapter 11): 

    1.     Describe the table’s content using the       <     CAPTION     >       tag and the 
      <     SUMMARY     >       attribute. Within the       <     CAPTION     >       tag, include a short title 
describing the table’s content. Unlike the       <     CAPTION     >       tag, the content of 
which is visible to users, the content within the  SUMMARY  attribute is not 
rendered on the page but provides a more detailed description of the 
table’s content to those using alternate browsers.  

    2.     Describe the relationship between column or row headings and the cor-
responding data by using the  SCOPE  attribute in the       <     TH     >       tag, which 
helps users establish context for the table’s data.      

    Related design patterns 
   Most large lists need to be fi ltered; see the FILTERING pattern in Chapter 6 and 
the DYNAMIC QUERYING pattern in Chapter 8 for the choices available to 
designers for narrowing large lists. Large lists also typically cannot show all items 
on the same page, so PAGINATION is often an integral part of tabular lists; con-
sider CONTINUOUS SCROLLING as an option as well (see Chapter 6).   

 FIGURE 7.15          Expedia summarizes air fares in a summary view above the fl ight list. Users can 
click a link in the summary view to fi lter the fl ight list either by airline, price, nonstop fl ights, 
airline and price combination, and so forth.    
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    HIERARCHICAL LIST 
    Problem 
   Items in the list relate to each other in a hierarchical manner such that each 
list item may have one or more subitems with a parent – child type relationship 
(e.g., category – subcategory).  

Hierarchical List

(a)

 FIGURE 7.16          Google Analytics allows users to switch among several views: list (a), pie chart 
(b), bar chart, and a comparison to the site’s average.      

(b)

(a)

 FIGURE 7.17          Home Depot offers users a grid view (a) and a list view (b) when showing items.      

(b)
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    Solution 
   Show list items as a  “ tree ”  of items, which clearly illustrates the relationship 
between parent and child item(s) ( Figure 7.18   ). List items at the parent level 
(i.e., a group node or a parent item) may contain other groups (i.e., parents) 
and/or individual items (i.e., a leaf node or a child item) and can be expanded 
and collapsed to view its contents.  

    Why 
   For many lists, especially in emails and forums that have several participants 
and topics, it’s important to show how items relate to each other. Showing 
items in a hierarchical list makes it easier for users to follow the thread of a dis-
cussion or conversation. In addition, it makes it easier to trace the discussion’s 
history.  

 FIGURE 7.18          Digg shows comments as a threaded discussion. When users click  “  n  Replies, ”  
replies are shown indented in a treelike structure.    
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    How 
   Make the list items ’  hierarchy clear by depicting the relationship between items 
at the parent and child levels. In addition, include expand and collapse con-
trols for items at the parent level in the fi rst column ( Figure 7.19   ). 

   Indentation is the preferred method to indicate parent – child relationships 
among items in a multilevel hierarchical list. However, for single-level hierar-
chies — mainly used for grouping of information — some form of visual indica-
tion that emphasizes the item at the parent level is usually suffi cient to show 
the hierarchical relationship ( Figure 7.20   ). 

    WHERE APPROPRIATE, OFFER A NONHIERARCHICAL VIEW 
   For hierarchical lists, the default organization (sorting method) is the tree 
structure that shows parent – child relationships. For multicolumn (i.e., multi-
attribute) lists, however, users may want to sort data by another attribute. For 
example, in discussion groups, users may want to view messages in a chrono-
logical order rather than the default hierarchical order of threaded discussions. 
When users can sort the columns, it may become necessary to switch to a non-
hierarchical list; however, ensure that users are able to return to the original 
hierarchical view ( Figure 7.21   ).  

    BE CAREFUL WHEN ALLOWING USERS TO DELETE 
PARENT ITEMS 
   Deleting an item at the parent level would cause all the child items, includ-
ing other parent items within it, to be deleted. Therefore, when offering the 
 “ delete ”  option, make users aware of the action ’ s consequences. If the  “ delete ”  
action could inadvertently cause substantial data loss, restrict users to deletion 

Hierarchical List

 FIGURE 7.19          Rally shows a  “ Release Task Status ”  list in a hierarchical order by indenting 
subtasks below parent tasks. It does the same in the  “ State ”  column as well.    
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of only  “ empty ”  parent items. In addition, if necessary, only allow the item cre-
ator to delete a parent item ( Figure 7.22   ).   

    Related design patterns 
   When sorted, HIERARCHICAL LISTS need to be presented as nonhierarchical 
lists, which may be either SIMPLE LISTS or TABULAR LISTS. In addition, users 
may want to sort hierarchical lists (SORTING; see Chapter 6).   

(a)

 FIGURE 7.20          Sun shows server confi guration comparison by making server parameters at a 
summary level bolder and in larger font (a). TechRepublic, on the other hand, indents items to 
indicate parent – child relationships between comments (b).      

(b)
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    EVENT LIST 
    Problem 
   Items to be shown to users involve date and time, or both — for example, sched-
ules or planned events. Although users may want to see past events, their main 
focus is on upcoming or future events.  

Event List

(a)

 FIGURE 7.21          Nabble offers users a feature to switch from a threaded view (a) to a 
chronological view (b) by selecting a different view from the  “ View ”  dropdown menu.      

(b)

 FIGURE 7.22          Nabble allows only the post’s owner to delete the post permanently. The  “ Delete 
post permanently ”  option is not offered to other users.    
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    Solution 
   Use a calendar-like format to present items. In addition, consider showing items 
in a list view as well and allow users to switch between them ( Figure 7.23   ).  

    Why 
   Users generally know how to interact with calendars because of their familiar-
ity with desktop applications such as Outlook, Entourage, iCal, and so forth. 
In addition, using a calendar view makes it easy for users to see scheduled 
events and helps them with planning because they can clearly see available and 
busy time slots.  

    How 
   Show users a calendar with an appropriate default view — for example, cal-
endars for personal or business use typically show a weekly view by default. 
However, allow them to change it to a different view per their preference 
( Figure 7.24   ). 

(a)

 FIGURE 7.23          When users click  “ Calendar, ”  Clemson University’s web site shows users a 
monthly events view by default (a) and allows them to switch to a weekly view or a daily view 
(b). In all views, users may navigate to another month or day using the calendar control or 
 “ previous ”  and  “ next ”  pagination controls.      

(b)
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   When using a calendar control for navigation, highlight days with one or more 
scheduled events to prevent unnecessary navigation ( Figure 7.25   ). 

    ALLOW USERS TO SWITCH BETWEEN CALENDAR AND 
LIST VIEWS 
   Although events are typically shown in calendars because users may want to 
print the events list for reference, offer users both a list view and a calendar 
view ( Figure 7.26   ). In the list view, order events chronologically. 

Event List

(a)

 FIGURE 7.24          Google Calendar shows users a weekly view by default (a), but allows them to 
change it on the  “ Settings ”  page (b).      

(b)

 FIGURE 7.25          Yahoo! Calendar highlights dates with entries by making them bold.    
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   If event information includes both location and schedule information, con-
sider showing users a location view as well. Although locations are often effec-
tive as maps (see the MAPS pattern later in this chapter), a list view may be 
more suitable if many events are scheduled for the same location, which may 
appear cluttered on maps ( Figure 7.27   ).  

    ALLOW USERS TO SEARCH CALENDAR ENTRIES 
   When the total number of events is too large to be reasonably shown in a cal-
endar view, allow users to search calendar entries ( Figure 7.28   ).  

    RELATED DESIGN PATTERNS 
   When showing events in a list format, instead of a calendar format, use either 
the SIMPLE LIST or TABULAR LIST pattern depending on the number of attri-
butes that need to be shown to users. In addition, use the SEARCH RESULTS 
pattern (see Chapter 6) when showing the results of event searches.    

    TIMELINES 
    Problem 
   Users need to be presented with time-based historical information (hours/min-
utes in a day, days of the week, months, years, etc.) to enable them to see trends 
and/or the evolution of an event.  

(a)

 FIGURE 7.26          Pepsi Center shows scheduled sporting events in both (a) calendar view and (b) 
list view.      

(b)



199

    Solution 
   Show historical information as a timeline ( Figure 7.29   ).  

    Why 
   Timelines are appropriate for presenting time-based data because they allow 
users to see relationships between events and facilitate comparison. They can 
also help users see the historical context or rationale, if any, for the current state.  

Timelines

(a)

 FIGURE 7.27          Agile University shows the course calendar using lists (a) but allows users to 
view them by months as well as regions (b).      

(b)

 FIGURE 7.28         
 SanDiego.org 
allows users to 
search by date 
range, event type, 
and keywords.    
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    How 
   Show time along the horizontal axis and the data or event information along 
the vertical axis. When available screen real estate is limited, allow users to 
scroll or pan the timeline ( Figure 7.30   ) or compress the timeline and allow 
them to zoom in and out as desired ( Figure 7.31   ). 

    ALLOW USERS TO ACCESS EVENT DETAILS 
   Because a lot of information may be compressed in a small area, it may be 
diffi cult to show details on a timeline. Therefore, allow users to hover over 
or click on an event (or a data point) in the timeline to view its details 
( Figure 7.32   ).   

 FIGURE 7.29           National Geographic  uses a timeline to help users navigate space travel content. 
The design also incorporates a CAROUSEL pattern (see Chapter 8) to allow users to navigate the 
timeline.    

 FIGURE 7.30          This example from the SIMILE Timeline project from MIT shows dinosaurs along 
the geological scale. Users can pan the timeline by dragging horizontally and access information 
not visible in the available viewport.    
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 FIGURE 7.31          Google Finance shows historical stock price information in two separate 
timelines, making the most of limited screen real estate. The timeline in the bottom frame 
(shown in gray) is the entire timeline for which the stock price was available. The timeline in the 
top frame shows details of the selected timeline segment. Users can select a timeline segment 
they want to view by manipulating the slider in the bottom frame.    

 FIGURE 7.32          In this  “ Rise of Life ”  timeline from  National Geographic , users can click on an 
event in the timeline to view its details in the bottom pane.    
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    Related design patterns 
   Large TIMELINES that don’t fi t within the available screen space often incor-
porate the OVERVIEW-PLUS-DETAIL pattern (see Chapter 8) to allow users to 
zoom in and out to view details.   

    IMAGE LISTS/GRIDS 
    Problem 
   Items presented to users are visual in nature, and presenting them using only 
their textual description may make it diffi cult for users to recognize and locate 
desired items. In addition, users may be able to recognize an item by its image 
but may be unfamiliar with the item’s name.  

    Solution 
   Show users items as image grids or image lists rather than a textual list. 
However, complement images with a textual description ( Figure 7.33   ).  

    Why 

   A picture is worth a thousand words.  – A proverb 

   Humans are able to recognize and recall images better than words (Paivio 
et al., 1968). Therefore, when showing multimedia content, such as photos, 
movies, music, and so forth, it’s easier for users to scan and fi nd the desired 
item when all items are presented as images rather than just in a textual list. 
The advantage of images over textual information — commonly referred to as 
Picture Superiority Effect (Lidwell et al., 2003) — is particularly evident in sit-
uations where users may have been casually exposed to the image before or 
know what the  “ prototypical ”  image they are searching for looks like. For 
example, if users are looking for a photo, an artist, an album, or a video that 
they have seen before or remember one or more elements of, it’d be faster for 
them to fi nd it using images rather than text. Because memory for images and 
text together is generally better than text or images by themselves, consider 

 FIGURE 7.33          Last.fm shows top videos as an image grid and includes brief textual 
information about the videos.    
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complementing images with textual description (Childers and Houston, 1984; 
Paivio et al., 1968). 

   In the early days of the Web, bandwidth was a limiting factor, and the focus 
was on sharing textual information. With broadband becoming commonplace, 
user interaction is changing, as users are not only viewing and uploading pho-
tos, music, and videos, but also sharing them. This has made the use of image 
lists quite commonplace.  

    How 
   Facilitate the quick scanning of items by showing item thumbnails in an 
image grid. Like other lists, consider providing users with necessary list pagi-
nation, sorting, and fi ltering options ( Figure 7.34   ; see also the PAGINATION, 
SORTING, and FILTERING patterns in Chapter 6). 

   When space is limited, image lists may be implemented using the CAROUSEL 
pattern, where users are shown fewer items at a time, but they can use naviga-
tion controls to view images hidden from their view ( Figure 7.35   ; see also the 
CAROUSEL pattern in Chapter 8). 

    SHOW USERS A PREVIEW OF THE IMAGES 
   When thumbnails are used to represent actual images, consider showing users 
a preview of the larger image on hover to minimize unnecessary navigation 
( Figure 7.36   ). 

Image Lists/Grids

 FIGURE 7.34          Fotolia offers users several options to fi lter the image list, including by 
categories, image orientation, fi le type, and so forth.    
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   Image previews can also be integrated when an image list is part of a slide-
show. Although the detailed image does not require navigating to another 
page, showing a preview makes it easy for users to distinguish between similar 
images, especially when thumbnails are relatively small in size ( Figure 7.37   ).  

    EXPLORE USING AN IMAGE LIST AS AN ALTERNATIVE 
FOR OTHER LISTS 
   Increasingly, interaction with the Web is becoming visual. The assumption is 
that users would be more effi cient and effective in their interaction if they can 

 FIGURE 7.35          Yahoo! TV uses a carousel for its image lists.    

 FIGURE 7.36          iStockphoto shows users image (or video) previews in a hover style.    
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view (or preview) content before navigating. Newer search engines have started 
exploring use of images to show search results (       Figures 7.38 and 7.39     ).   

    Related design patterns 
   Unlike lists, especially tabular lists, which can be quite compact, IMAGE LISTS/
GRIDS usually require more space. When screen space is limited, consider 
using the CAROUSEL pattern to accommodate more items (see Chapter 8).   

Image Lists/Grids

 FIGURE 7.37          This 
example from Vertigo 
SlideShow illustrates 
a thumbnail gallery 
to navigate images. It 
also provides image 
previews when users 
hover over a thumbnail.    

 FIGURE 7.38         
 SearchMe shows 
search results 
primarily as a series 
of thumbnails of web 
pages that users can 
fl ip through to fi nd 
the desired page. In 
addition, if they had 
previously accessed 
a useful one (or not 
useful enough), it’s 
easier to visually 
recognize it when they 
see the image rather 
than just its title.    

 FIGURE 7.39          Viewzi, a search engine, groups results in several categories and uses various 
types of image lists for different search result groups; the shopping view is shown here.    
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    MAPS 
    Problem 
   Items to be presented to users contain spatial information that refers to either 
geographical (e.g., location of restaurants on a map) or physical locations (e.g., 
seating in an aircraft, a concert hall, or a stadium). In addition, for users, it’s 
important to know the item’s location in a geographical or physical space as 
well as its relation to other items in the same space.  

    Solution 
   Show items on either the map of a region or space in question ( Figure 7.40   ).  

(a)

 FIGURE 7.40          Roost shows location of homes on a map (a), and United Airlines allows users to 
choose their seat by showing a seating map (b).      

(b)
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    Why 
   Because users are presented with spatial information, showing them on a map 
of the physical space eliminates the need for users to visualize its location. It 
also makes information more meaningful and relevant to user goals, such as 
fi nding a location, navigating to and from a location, and relating data to the 
targeted region.  

    How 
   Maps are typically used as a background image on which geographical, physi-
cal, and statistical information are superimposed. Depending on users ’  needs, 
maps may be represented as illustrations (using points, lines, and polygons), 
photographic or satellite images, text, or a combination ( Figure 7.41   ). 

    SHOW DETAILED INFORMATION ON DEMAND 
   When showing several locations on a map, providing details of all of them at 
the same time could clutter the map and may make it diffi cult for users to parse 
relevant information. In addition, users may be interested in seeing details 
of only a few locations. To minimize complexity, a common approach is to 
provide users necessary details when they hover over or click on map markers. 
Detailed information can then be presented as hovertips or pop-ups.  

 Hovertips are typically used when details are not extensive, are purely 
informational in nature, and do not require users to take an action on the 
presented information, whereas pop-ups are used when users can take actions 
such as fi nd directions ( Figure 7.42   ). Another alternative is to show the 
pop-up after a few seconds ’  delay to support relatively new users who may not 
know what actions are available on the map markers (e.g., Microsoft’s Live 
Maps).

     FOR LARGE MAPS, PROVIDE USERS CONTEXT 
BY SHOWING OVERVIEWS 
   When panning and zooming large maps, it is important that users do not feel 
lost and are able to maintain their sense of location. Overviews within the map 
help provide such context ( Figure 7.43   ). Most map overviews support panning 
within them, allowing users to move the  “ region ”  box inside the overview, thus 
affecting the map being viewed.  

 Some map overviews support zooming as well. However, using overviews for 
panning and zooming is generally not as effi cient as panning and zooming on 
the main map (Hornb æ k et al., 2002) (see also the OVERVIEW-PLUS-DETAIL 
pattern in Chapter 8).

Maps
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 FIGURE 7.41          Google Maps shows a location using a map, satellite, terrain, and street views.    

 FIGURE 7.42          Zillow provides details about a location when clicked, as users may take follow-
up actions to view home information and comparable homes in that area.    

 FIGURE 7.43          Yahoo! Maps provides the map overview in the top-right corner. The overview 
 box  not only provides context to users but also allows users to move the context rectangle 
within it.    
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     CONSIDER USE OF SYMBOLS FOR SHOWING 
LOCATION TYPES 
   Maps may have to show more than one type of location — for example, a map 
may show restaurants, gas stations, lodging facilities, and so forth. Use one or 
more of the following approaches to indicate different location types: 

     Colors and shapes   . Use of distinct colors and shapes is helpful when showing 
two to three location types on the map. Include a legend so that users can 
associate colors and shapes to location types. In addition, to not disadvan-
tage users with color vision defi ciencies, use colored markers in combina-
tion with unique shapes.  

     Pictographic symbols.  Use recognizable pictographic symbols to identify types 
of locations such as restaurants, restrooms, gas stations, trail symbols, and 
so forth ( Figure 7.44   ).    

   Although not used to indicate a location type per se, using thumbnails of 
actual photographs to identify a location is becoming a popular way to indi-
cate a location on a map ( Figure 7.45   ).  

Maps

 FIGURE 7.44          This trip plan from Yahoo! Travel uses pictographic symbols differentiating 
between places to visit, restaurants, hotels, and so forth.    
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    COMPLEMENT MAP VIEWS WITH A LIST, OR TABULAR 
VIEW, OF ITEMS 
   Although a map view is useful for showing location information, the location 
itself may have other attributes that are better represented in a list format. In 
addition, when users are interested in comparing attributes of items other than 
their location, tabular lists are more useful — for example, when comparing 
prices of homes shown on a map. Enable such comparison by offering users a 
list view of items in addition to the map view ( Figure 7.46   ; see also TABULAR 
LISTS pattern earlier in this chapter). 

   For data with just a few attributes, it may help to show the list and map views 
side by side to make it easy for users to either select a location from the list and 
see it on a map or select a location on the map and see it on the list with all its 
attributes ( Figure 7.47   ).  

    USE MAPS TO SHOW STATUS INFORMATION 
   Maps are also useful for showing status information on dashboards. For exam-
ple, ShipCompliant for Six88 uses the U.S. map to show wineries their ship-
ping compliance information ( Figure 7.48   ).  

    USE MAPS TO SHOW REAL-TIME INFORMATION 
ABOUT MOVING OBJECTS 
   Maps may also be used to show real-time information about the location of 
objects in transit (e.g., trucks, trains, airplanes, and so forth). Once equipped 

 FIGURE 7.45          This map view from Google Maps shows photographs for locations around San 
Francisco.    
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with global positioning system (GPS) devices, an object’s current position can 
be overlaid on the map to show its current location. This is useful for tracking 
locations of a fl eet or fi guring out the current location of a train, for example 
( Figure 7.49   ).   

    Related design patterns 
   Large maps typically don’t fi t within the available screen space and often use 
the OVERVIEW-PLUS-DETAIL pattern to allow users to maintain their context. 
In addition, maps use DRAG-AND-DROP for panning. See Chapter 8 for more 
information.   

Maps

(a)

 FIGURE 7.46          By default, Zillow shows users search results in a map view (a). However, it 
allows users to click  “ See homes in a list ”  to change to a list view (b).      

(b)
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    LIST ACTIONS 
    Problem 
   For items in lists, users may want to take one or more actions such as editing, 
deleting, comparing, and so forth. Desired actions may apply to an individual 
item or may require users to select two or more items.  

    Solution 
   For actions such as edit, delete, copy, and so forth that apply to individual 
items, clearly associate and show actions for each item. For actions that require 

 FIGURE 7.47          Cisco shows users the list view and map view side by side when showing 
partner search results.    

 FIGURE 7.48          Six88 uses the U.S. map to show wineries their shipping compliance 
information. When users hover over a state, they are also shown their off-site and on-site 
shipping compliance record.    
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selection of two or more items, show checkboxes for each item in the list and 
corresponding actions outside the list ( Figure 7.50   ). Baxley (2003) referred to 
list actions such as  dedicated actions  and  shared actions,  respectively.  

    Why 
   By selecting a dedicated action for an item, users are implicitly choosing the 
item. Therefore, asking users to select the item before the action is an unnec-
essary step. In addition, long lists may require users to select an item and 

List Actions

 FIGURE 7.49          This train map shows the current location of trains based on Swiss Trains ’  
timetable. Although it does not yet show actual train GPS positions, the site claims that the 
positions of trains is accurate.    

 FIGURE 7.50          PriceGrabber shows  “ Compare Prices, ”  an action associated with each item, 
for every item in a product list. It also offers checkboxes in front of each item so that users can 
select two or more items and select  “ Compare ”  to get a side-by-side feature comparison of 
selected items.    
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then scroll up or down to apply the action, further making the interaction 
ineffi cient. 

   For lists that support both dedicated and shared actions (see  Figure 7.50 ), if 
not separated, clearly indicating which actions apply to individual items and 
which apply to multiple items would be a design challenge as well.  

    How 
   Place dedicated actions in the same row as the list item and repeat them for 
each item in the list, and place shared actions outside the list. If users may 
select one or more items, like in many web-based email applications, placing 
both dedicated and shared actions outside the list is acceptable when it helps 
reduce visual clutter ( Figure 7.51   ). However, to minimize errors, consider 
disabling dedicated actions when users have selected more than one item in 
the list. 

    HIGHLIGHT THE ROW CORRESPONDING TO THE SELECTED ITEM 
   Showing selected items with only checkboxes often doesn’t give enough visual 
indication about their selected states. A common approach to make selected 
items salient is to highlight corresponding rows by changing their background 
colors ( Figure 7.52   ; see also the HIGHLIGHT pattern in Chapter 12).  

 FIGURE 7.51          For actions that may be applied to one or more items, like in this Hotmail 
example, it’s acceptable to group together all controls and have users select one or more items 
using checkboxes.    

 FIGURE 7.52          Google Docs highlights selected items by changing the corresponding row’s 
background color.    
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    CONSIDER USE OF ICONS AND ACTION LISTS FOR 
DEDICATED ACTIONS 
   Dedicated actions can be shown as a set of links, buttons, or icons ( Figure 
7.53   ). However, because dedicated actions are repeated for each list item, hav-
ing several actions in the same row as links or buttons may require additional 
screen real estate and can add to the visual clutter. In such situations, consider 
using action menus ( Figure 7.54   ). 

   Another design option to allow dedicated actions in a limited space is to move 
less-common actions to the item ’ s  “ details ”  page or show them on hover 
( Figure 7.55   ). Although this approach hides some actions, it may help simplify 
the user interface.  

    FOR LONG LISTS, REPEAT SHARED ACTIONS 
   For long lists requiring scrolling, repeat shared actions above and below the 
list. This will either eliminate the need for scrolling, as users will have one set 
of shared actions always visible or at least minimize scrolling to initiate an 
action after they have selected items.  

List Actions

 FIGURE 7.53          Examples of lists with (a) dedicated actions as links, (b) as buttons on the  “ Your 
Account ”  page of Dominos, and (c) as icons.        

(a)

(b)

(c)
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    FOR MULTISELECT LISTS, ALLOW USERS TO SELECT 
(UNSELECT) ALL ITEMS 
   When users are likely to select many or all of the items in a list, allow them 
to select or unselect all list items ( Figure 7.56   ). There is one exception to 
this rule, however. For actions such as  “ compare, ”  where users would benefi t 
from selecting fewer items, it ’ s better to not offer them the  “ Select All ”  option 

(a)

 FIGURE 7.54          Box.net offers an action menu for each item in both (a) list view and 
(b) icon view.      

(b)

 FIGURE 7.55          TO DO list in Basecamp shows only one important action for each to-do item — a 
checkbox to indicate task completion. Other actions for editing, deleting, and moving the TO DO 
items are shown only on hover.    
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since selecting many items would make it diffi cult to show all items on the 
comparison.  

    DESIGN TO PREVENT SELECTION ERRORS 
   In instances where users ’  selections are constrained either by the number of 
items they can select or the specifi c items they can select, design the interface 
to prevent selection errors. For example, if users cannot select more than 4 
items from a list of 10 items, as soon as users have selected 4 items, disable the 
checkboxes for other items. Or if there are dependencies on what users may 
select, enable or disable options based on their selections ( Figure 7.57   ).  

    SHOW CONFIRMATION AND ACKNOWLEDGMENT MESSAGES 
AS APPROPRIATE 
   List actions affect the list items in one of the following ways: 

    1.     They immediately apply the action to selected items and show users the 
result. The result may be shown on the same page or on a separate page. 
For example, actions, such as  “ update cart, ”  keep users on the same page, 
whereas actions, such as  “ compare, ”  take users to a separate page.  

    2.     They ask users for additional information by showing a dialog or taking 
them to a separate page. Once users have provided additional informa-
tion and submitted the request, they are returned to the list page, where 
they can see the results of the selected action. The actions in this category 
include  “ new, ”   “ edit, ”   “ copy, ”   “ email to a friend, ”  and so forth.  

    3.     They confi rm user intent by requiring them to respond affi rmatively to 
the selected action — for example,  “ Are you sure you want to delete . . . ? ”  
( Figure 7.58   ). Requiring users to confi rm their intent is important for 
actions that lead to unrecoverable data loss (e.g.,  “ delete ” ).    

   It’s important to remember that not all  “ delete ”  actions require a con-
fi rmation message; only those actions with unrecoverable outcomes 
should require user confi rmation. For example, deleting an item from a 
shopping cart should not require confi rmation, as it’s relatively easy to 
add it back. 

List Actions

 FIGURE 7.56          Gmail allows users to select all (or none) emails. In addition, users have the 
option to select email based on other characteristics: read, unread, starred, and unstarred.    
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(a)

 FIGURE 7.57          Wikipedia allows users to select two article versions for comparison on the history 
page. To compare two versions, users select the left-column radio button of an older version, 
select the right-column radio button of a newer version, and then click  “ Compare selected 
versions. ”  Selection choices update dynamically to prevent selection of incorrect versions. By 
default, the last two versions are selected for comparison (a). As soon as users select another 
version in a column, the radio buttons in the other column are automatically updated to offer only 
valid choices (b). This design prevents selection of the same version for comparison or selection 
of an older version of a more recent document and a newer version of an older document.      

(b)

 FIGURE 7.58          When deleting a milestone, Basecamp asks users to confi rm that they want 
to delete it. The site also advises that the milestone being deleted will not be recoverable.    
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   In addition, for  “ delete ”  actions that are frequent and may annoy users if 
prompted to confi rm every time, a more recent trend is to forego the confi r-
mation message; instead, users are offered an  “ undo ”  option so that they can 
reverse their action (Raskin, 2007). This approach is becoming common in 
applications (e.g., emails), where the  “ delete ”  action does not prompt a user 
confi rmation but offers  “ undo ”  ( Figure 7.59   ). The applications may allow users 
to undo only the last action, or they may allow several levels of undo similar 
to desktop applications. Plus, the applications may support a  “ redo ”  function 
as well. 

   For list actions, where it may not be immediately clear to users that the action 
was completed successfully, it’s important that they be presented with a mes-
sage acknowledging a successful outcome ( Figure 7.60   ). Conversely, if an 
action couldn’t be completed successfully, users should be shown an appropri-
ate error message indicating the reasons for failure and remedial user actions, 
if any.   

    Related design patterns 
   In addition to list actions, users may need to be presented with utility func-
tions that apply to the list as a whole (see the next section for the LIST UTILITY 
FUNCTIONS pattern).   

List Actions

 FIGURE 7.59          When applying the  “ delete ”  action, Gmail immediately moves the item to trash 
but offers users an  “ undo ”  option to recover the deleted item.    

 FIGURE 7.60          After saving changes to a project, Tick presents an acknowledgment message 
indicating that the changes were saved.    
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    LIST UTILITY FUNCTIONS 
    Problem 
   Certain actions users might take do not require them to select specifi c items 
but rather apply to the list as a whole — for example, printing, downloading, 
emailing, and so forth.  

    Solution 
   Similar to shared list actions, LIST UTILITY shows functions (e.g., email, export, 
and so forth) outside the item list ( Figure 7.61   ).  

    Why 
   The list view as shown may not be suffi cient for users ’  needs. They may want to 
use information in their own analysis using their own tools. In addition, they 
may want to share information with others who may not have direct access to 
the data. Utility functions can help users in performing such analyses and facil-
itate sharing.  

    How 
   First, distinguish utility functions from shared list actions. Because utility func-
tions apply to the list as a whole and not individual items, it’s important they be 
shown outside the list and are presented separately from the shared list actions. 
The latter requires selecting items from the list, whereas the former does not. 

 FIGURE 7.61          Google Analytics offers the utility functions  “ Export, ”   “ Email, ”  and  “ Add to 
Dashboard. ”     
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   The most common export/download formats include Adobe PDF, Excel, CSV 
(comma-separated values), TSV (tab-separated values), and XML (eXtensible 
Markup Language), because they allow users to import data to a preferred 
spreadsheet or database application and manipulate or view the data as neces-
sary. The XML data format is also useful when data may be used as input to 
other applications and/or converted to other formats such as HTML (HyperText 
Markup Language) or SVG (Scalable Vector Graphics) for presentation pur-
poses. Adobe PDF is useful when it’s important to maintain the visual look of 
data being exported. 

   Another commonly used utility function is  “ Print. ”  This may be implemented 
as simply a  “ printer-friendly ”  version of the page that users can print on stan-
dard printers, by removing banners, advertisements, navigation, and other 
branding information and resizing it to fi t. Resizing the page for printing is 
particularly important with FIXED-WIDTH LAYOUTS (see Chapter 12), which 
may cut off text on the right when pages are printed in a portrait layout mode 
(instead of landscape). When printing lists, it may help to ask users if they 
want to include details in the printed report ( Figure 7.62   ). 

    SHOW USERS A PAGE PREVIEW BEFORE PRINTING 
   Because it may not be clear to users what they are printing, show users a pre-
view and offer a print action ( Figure 7.63   ).  

List Utility Functions

 FIGURE 7.62          Rally offers users elaborate options for printing. It allows them to get either a 
summary or a detailed report with options to customize the header, footer, and title page. In 
addition, for a detailed report, it allows users to print each artifact ( “ defect ”  in this example) 
to start on a separate page or continuously without any page breaks. These features are 
especially helpful in team environments and show the web application striving to meet users ’  
offl ine needs.    
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(a)

 FIGURE 7.63          When printing a Morningstar portfolio, users are fi rst shown print options 
and instructions to use the browser’s print action (a) and then are shown a preview of the 
report (b).      

(b)
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    FOR REPETITIVE ACTIONS, ALLOW USERS TO SET UP 
ALERTS AND/OR SCHEDULES 
   If a utility function is likely to be repeated in the future or on a regular basis 
(e.g., email), allow users to either set up an alert or schedule the function to 
repeat at regular intervals ( Figure 7.64   ).   

    Related design patterns 
   List utility functions are similar to LIST ACTIONS and require that users are 
shown appropriate acknowledgment messages after successful task completion.         

List Utility Functions

 FIGURE 7.64          When emailing a report, Google Analytics offers users the option to schedule it. 
Because it’s a secondary action, it puts the option in a separate tab.    
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    INTRODUCTION 
   As discussed in Chapter 1, Rich Internet Applications (RIAs) can deliver respon-
siveness and interactivity comparable to desktop applications. With RIAs, the 
interaction seems continuous and dynamic because users do not have to wait 
for pages to refresh for basic data and layout updates and can immediately see 
the results of their actions. 

   Perhaps the earliest rich interaction in web applications was a RICH-TEXT EDITOR, 
which enabled users to include formatted text on web pages without know-
ing the underlying HTML (HyperText Markup Language). With the advent of 
technologies such as Flash and Ajax (Asynchronous JavaScript and XML), 
richer interactions have become possible because they allow communications 
with web servers without explicit  “ submit ”  actions. Their initial use, there-
fore, has been to replace the interactions that require users to wait for results 
to be processed by web servers and returned to them with a page refresh. 
These include validating user input and providing necessary feedback to users 
when fi lling out forms (RICH FORM); offering valid choices for data input 
(AUTOSUGGEST/AUTOCOMPLETION); allowing users to edit information in 
the same location it’s being viewed (EDIT-IN-PLACE); panning and zooming 
around the information space (OVERVIEW-PLUS-DETAIL); sorting and fi ltering 
information in real time (DYNAMIC QUERYING); and previewing the effects 
of user changes (LIVE PREVIEW). Enabling such richer interactions requires 
use of direct manipulation techniques common in desktop applications such 
as DRAG-AND-DROP and interactive controls such as SLIDERS. 

   In addition, to communicate changes effected on the page and help users 
maintain their visual context, designers have started relying on visual effects 
(ANIMATIONS/TRANSITIONS). Popular techniques include showing delays 
and progress in retrieving data (DELAY/PROGRESS INDICATOR); briefl y 
highlighting changed information on a page (SPOTLIGHT/YELLOW-FADE);   
and allowing users to browse through a large set of items in a limited space 

                                                           Rich Internet Applications   
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(CAROUSEL). By combining real-time aspects of data update with relevant 
visual effects, RIAs tend to make web application interactions effi cient, effec-
tive, and pleasurable.  

    RICH-TEXT EDITOR 
    Problem 
   Information entered by users may benefi t from richer formatting, such as bold, 
underline, italic, and bulleted list. In addition, the information may be better 
presented using colors, tables, images, and hyperlinks. Although this can be 
achieved with HTML, users cannot be expected to know HTML, and even if they 
do, they cannot be expected to provide valid HTML. In some instances, allowing 
users to directly enter HTML (or JavaScript) may lead to security breaches as well.  

    Solution 
   Allow users to enter information using rich-text editors with necessary controls 
for formatting and inserting images and hypertext links ( Figure 8.1   ).  

    Why 
   Plain text can go only so far. In applications where information is targeted to 
be used by others, such as email and blogs, it is important for users to empha-
size certain information by making it bold, underlined, italicized, or presented 
with a different color. In some instances (e.g., blogs, job sites), it may also be 
important to provide supporting information such as tables, images, and links 
to other web pages. Although this is possible by allowing users to enter their 
information in snippets of HTML, they cannot be expected to be familiar with 
it. Allowing users to enter HTML may take more development effort to ensure 
that user-entered HTML is valid and that it doesn’t break the presentation of 
the rest of the page. 

   Rich-text editors, because of their WYSIWYG (What You See Is What You Get) 
nature, are easier ways to format text and can be converted to HTML both for 
storage and to allow users to see the effects of their selections immediately. 
Moreover, rich-text editors are easy for users who are likely to be familiar with 
similar interactions in offi ce-productivity applications such as Microsoft Offi ce, 
Corel WordPerfect Suite, OpenOffi ce, and so forth.  

 FIGURE 8.1             Yahoo! Mail offers users a rich-text editor for composing emails. Note that it also 
offers the option of inserting emoticons (i.e.,  “ smileys ” ).    
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    How 
   Rich-text editors are typically used as part of a larger application and for spe-
cifi c data-entry tasks such as composing an email or creating a blog entry. So, 
it’s important to show users the text-entry areas that can be formatted using 
rich-text controls and the formatting options that are available (e.g., bold, 
underline, italic, bulleted list, hyperlink, images, etc.). 

    OFFER USERS ALTERNATIVE TEXT INPUT OPTIONS 
   Some users may not want to use rich-text options. When feasible, offer alterna-
tive text-input options such as plain text or HTML. In email applications, for 
example, consider providing a text option ( Figure 8.2   ). In blogs, on the other 
hand, offer the option to enter HTML directly ( Figure 8.3   ). Ensure that user-
entered scripts (e.g., JavaScript) in HTML code are removed before saving the 
information to prevent security breaches.  

    OFFER ONLY RELEVANT RICH-TEXT FORMATTING CONTROLS 
   It is not necessary to offer all possible controls to users, just those most users 
are likely to use. For example, Gmail does not offer any controls for creating 

Rich-Text Editor

 FIGURE 8.2          Gmail offers users the option to switch the email text from rich text to plain text.    

 FIGURE 8.3          Blogger invites users to enter their posts in either rich-text or HTML format.    
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tables when composing an email ( Figure 8.4   ). This does not mean that emails 
using rich-text editors should never offer users the option to create tables, but 
it is acceptable to restrict the set of rich-text controls.  

    ALLOW USERS TO ENLARGE THE TEXT-INPUT AREA 
   When users ’  text input is lengthy, viewing the composed text in the available 
area may be diffi cult. In such cases, allow users to enlarge text-input areas and/
or preview messages before posting. For example, Gmail (see  Figure 8.4 ) and 
Yahoo! Mail (see  Figure 8.1 ) both offer users the option to enlarge the text-
input area, which launches the editor in a separate window so it can be enlarged 
as necessary ( Figure 8.5   ).    

 FIGURE 8.4          Gmail does not offer users any controls to create tables when composing an 
email.    

 FIGURE 8.5          By launching the email editor in a separate window and allowing it to be resized 
as necessary, Gmail offers users a way to view larger amounts of information.    
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    Related design patterns 
   RICH-TEXT EDITORS are comparable to LIVE PREVIEW — both are WYSIWYG 
tools. While RICH-TEXT EDITORS refl ect the effects of the changes, LIVE 
PREVIEW allows users to view the effects of their confi guration choices on an 
item or the interface itself.   

    RICH FORM 
    Problem 
   Some of the ineffi ciencies in fi lling out forms are caused by the need for users 
to wait after submitting the form for it to be validated. Fixing validation errors 
requires the form to be resubmitted and revalidated. In some instances, users 
have to be asked to fi ll out forms in short chunks because the dependencies in 
user choices can only be determined after the submitted form has been sub-
jected to necessary business rules — for example, offering users a choice for a 
purchase order or credit card information based on their choice of billing.  

    Solution 
   In addition to patterns discussed in Chapter 2, such as FORGIVING FORMAT, 
INPUT HINTS/PROMPTS, SMART DEFAULTS, and REQUIRED FIELD INDICA-
TORS, use interactive forms that validate users ’  input as it is entered, preventing 
errors by offering users only valid choices. In addition, wherever possible, show 
dependent or subordinate choices closer to the parent selection ( Figure 8.6   ).  

    Why 
   A non – rich form requires users to enter data and submit the form to the 
server for validation or send bits of selections to the server to show dependent 
choices. The user is then presented with either the  “ success ”  page or errors to 
be corrected with an accompanying page refresh. Using a rich form not only 
eliminates page refreshes but also can possibly prevent them altogether by 
identifying errors at the source. Users also feel in control as errors and prompts 
are now well integrated with the form.  

    How 
   Design the form so that user input is validated either as it is being entered or 
when the user moves to the next form element (or the focus is removed from the 
current form element). If the data input or selection is invalid, present appropri-
ate prompts or messages so that users can correct errors immediately ( Figure 8.7   ). 

    DESIGN THE FORM TO MINIMIZE ERRORS 
   Not only can rich forms validate user input as users are fi lling out the form, 
they can also help minimize errors in the fi rst place. For example, as shown 
in  Figure 8.6 , the AUTOSUGGEST/AUTOCOMPLETION pattern can offer users 
valid options while entering data; effective calendar controls can ensure valid 

Rich Form
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(a)

(b)

 FIGURE 8.6            Yahoo! FareChase uses a combination of RIA technologies to make this form 
 “ rich ” : (a) the AUTOCOMPLETE pattern for  “ From ”  and  “ To ”  fi elds, (b) showing only valid dates 
for departure and arrival dates by disabling invalid dates, and (c) hiding the  “ Return ”  date when 
users indicate a one-way fl ight.        

(c)

date selections; and enabling or disabling appropriate controls as per user 
selections can minimize incorrect data entry. Other common design elements 
include  “ drilldown ”  approaches to ensure that users see only correct dependent 
options ( Figure 8.8   ) and password strength meters to ensure that users select 
secure passwords ( Figure 8.9   ).   
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 FIGURE 8.7         
 When registering, 
Picnik validates 
information as soon 
as it is entered. 
Once validated, 
form elements are 
supplemented with 
appropriate icons to 
indicate if entered 
information is valid.    

 FIGURE 8.8             
As users select a 
make, Kelly’s Blue 
Book updates the  “ All 
Models ”  dropdown 
menu by offering 
them only valid 
choices.    

 FIGURE 8.9          As users enter passwords, a password strength meter rates the password from 
weak to strong, enabling users to choose better passwords.    

    Related design patterns 
   As shown in the examples, richness in forms is achieved by patterns such as 
AUTOSUGGEST/AUTOCOMPLETION as they respond to users ’  input to show 
only valid choices to prevent errors. A SLIDER pattern (aiding user entry for 
data ranges) and DELAY/PROGRESS INDICATORS (communicating progress 
during user waiting periods) are also common with RICH FORMS.   

    AUTOSUGGEST/AUTOCOMPLETION 
    Problem 
   Because the total number of possible items at the outset is fairly large, present-
ing users a standard dropdown list is not feasible when users enter data such 
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as dates, email addresses, search terms, and so forth. However, it is possible to 
predict these data based on task context or partial user input. In addition, text 
being entered may be lengthy or diffi cult to remember, making errors likely 
and resulting in suboptimal user experience.  

    Solution 
   Suggest possible alternatives as users enter data and allow them to select one of 
the suggested alternatives ( Figure 8.10   ).  

    Why 
   By suggesting matches and allowing users to select from a list, not only is the 
interaction made more effi cient, since users can quickly focus on the correct 
choice, but the potential for errors is minimized as well. Because  recognition is 
easier than recall , it is easier for users to recognize the correct syntax or format 
of information from available choices than recall it — for example, it’s easier to 
pick San Antonio (SAT) from a list of airports than to remember the code for it.

      How 
   The user interface element for this pattern is a text box that allows free-form 
data entry. As users type, they are shown a list of items (below the text box) 
that closely match what has been typed so far. As users continue to type, the list 
continues to narrow down until the desired item is suggested or no matching 
items are found. In cases where related information is available for suggested 

 FIGURE 8.10             Google combines AUTOSUGGEST options with search results. As users enter a 
term, they see a menu showing potential search terms along with the total number of matched 
results. Users can click the desired suggestion in the menu or navigate to it using the up and 
down arrow keys.    

        NOTE      
   For non-RIA applications, where potential choices for users are fi nite, users would typically 

be offered a  “ Select ”  button next to the text fi eld. Clicking  “ Select ”  would open a pop-up 

window (or take users to another page) to allow users to select the desired item from a 

paginated or scrolling list; users may be offered a search mechanism as well.     
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items and could help users make a correct choice, include it as well. For exam-
ple, when entering an email address, show both the address and name ( Figure 
8.11   ), or when entering the city in an air travel – reservation application, show 
both the city and airport code ( Figure 8.12   ). Another example is to indicate the 
total number of matches for a given search query, as done by Google Suggest 
(see  Figure 8.10 ). 

    ENABLE KEYBOARD ACCESS TO SELECT AN ITEM 
IN THE SUGGESTED LIST 
   Asking users to take their hands off the keyboard and use the mouse to select 
an item from the suggested list would be ineffi cient. Therefore, allow users to 
navigate within the suggested list of items using the up and down arrow keys, 
and select highlighted items using either the  “ Enter ”  or  “ Tab ”  key. For search 
applications, the  “ Enter ”  key can take users directly to the search results page 
and for web applications that have additional fi elds, move the focus to the next 
logical form element.  

    HIGHLIGHT THE FIRST MATCH IN THE SUGGESTED LIST 
   Highlight the very fi rst match in the suggested list (see        Figures 8.11 and 8.12 ) 
and allow users to select it by pressing the  “ Tab ”  or  “ Enter ”  key. The applica-
tion should then populate the text fi eld with the highlighted item. However, 
it is important that users indicate their intent by pressing the  “ Tab ”  or  “ Enter ”  
key and that the application not infer users ’  intent and type the rest of the text 
for them.   

Autosuggest/Autocompletion

 FIGURE 8.11      
      Yahoo! Mail shows both 
matching names and 
email addresses when 
users enter a recipient’s 
email address.    

 FIGURE 8.12            Kayak shows both city and airport codes when users specify departure and 
arrival locations.    
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    Related design patterns 
   The AUTOSUGGEST/AUTOCOMPLETION pattern is typically used in RICH 
FORMS and DYNAMIC QUERYING to restrict users ’  input to valid choices and 
thus prevent errors.   

    EDIT-IN-PLACE 
    Problem 
   When users are creating or editing items with just a few properties (no more 
than three or four), showing a pop-up window, or taking users to a separate 
 “ editor ”  page makes the interaction ineffi cient. This is because users have to 
launch the editor, make changes, save those changes, and wait for the page to 
refresh to see updated information.  

   Solution 
   Allow users to create a new item or make changes to the properties of an exist-
ing item  “ in place ”  using a lightweight editor ( Figure 8.13   ). In some instances, 
it is better to offer users the  “ edit-in-place ”  option only for editing a few chunks 
of information of existing items but not for creating new items. For example, 
in a bug-tracking application, changing an existing bug’s status is more suit-
able for edit-in-place, but creating a new bug entry may not be benefi cial with 

(a)

 FIGURE 8.13            When users hover over an editable to-do item, Basecamp shows  “ Edit, ”  
 “ Delete, ”  and  “ Move ”  options (a). When they click  “ Edit, ”  they are shown the to-do item editor 
with the  “ Save this item ”  and  “ Cancel ”  options (b).      

(b)
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edit-in-place, since entering a bug requires entering several pieces of informa-
tion such as a brief title, description, steps to recreate the bug, and so forth. 

    Why 
   Allowing users to change an item’s properties in its original context, without 
popping up a separate window or going to a new page, is a far easier way to 
provide or change a few snippets of data. Requiring users to go to a separate 
page makes the interaction discontinuous because users have to wait for the 
editor to load and then switch their attention to a new context.  

    How 
   When users activate an edit feature, put the item in the  “ edit ”  mode by show-
ing its properties in editable fi elds (i.e., text boxes, dropdown buttons, or other 
form controls as necessary). Users can then make necessary changes and either 
save or cancel their changes to return to the  “ read ”  mode ( Figure 8.14   ). 

   If necessary, use more space for the  “ edit ”  mode. In addition, since being able 
to edit text may be a new experience for web users, provide necessary prompts 
or instructions to let users know how the feature works; providing instructions 
and/or actions when users hover over an editable item is a common way to 
inform users. 

    SELECT THE TEXT FOR ITEMS WITH ONLY ONE 
EDITABLE PROPERTY 
   If the item being changed has only one editable property (e.g., name or title), 
select the item’s text so that users can simply overwrite existing text ( Figure 8.15   ).   

    Related design patterns 
   When edited information is being saved, it’s often useful to show a DELAY/
PROGRESS INDICATOR to confi rm the  “ save ”  action’s progress. When using 

Edit-In-Place

(a)

 FIGURE 8.14           
 In Basecamp, 
users can edit a 
time-tracking item 
in-line. When a 
user clicks  “ Edit ”  
next to a list 
item (a), the item 
becomes editable 
and  “ Edit ”  and 
 “ Delete ”  options 
are replaced 
by  “ Save ”  and 
 “ Cancel ”  (b).      

(b)



CHAPTER 8 Rich Internet Applications236

EDIT-IN-PLACE for a new item, a SPOTLIGHT/YELLOW-FADE technique may 
be used to indicate the addition of items.   

    OVERVIEW-PLUS-DETAIL 
    Problem 
   When presented with a large dataset, users may want to zoom in to different 
areas of the dataset to access detailed information. At other times, users may 
want to zoom out to a higher  “ overview ”  level to get reoriented. Requiring 
users to go back and forth between an overview and a detail view makes navi-
gating the information space extremely ineffi cient.  

    Solution 
   Show users both the overview and detail view panes with a movable viewport 
in the overview pane that shows the zoomed-in area ( Figure 8.16   ).  

    Why 
   When working with information spaces that are too large to fi t on screens, users 
have to access information by zooming in and out to view the desired detail. 

 FIGURE 8.15          Flickr allows users to edit a photo’s title by clicking on it. When users click the 
title, the text of the title is selected by default, allowing them to overwrite it.    

 FIGURE 8.16          Google Maps show the overview pane in the bottom-right corner with a 
viewport highlighting the currently zoomed-in area.    
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By allowing users to view details of the areas of interest while simultaneously 
seeing the overview (albeit in a much coarser resolution), the need to zoom 
out to access other areas of the information space is eliminated. Allowing users 
to move or manipulate viewports also makes it easy to quickly navigate the 
information space without losing context. Moreover, showing viewports in the 
overview pane provides a sense of where the user is in the information space; 
in essence, it answers the common orientation-related question: Where am I? 

   This pattern is based on one of the basic principles of information visualiza-
tion: focus plus context. 

 First, the user needs both overview (context) and detail information 
(focus) simultaneously. Second, information needed in the overview 
may be different from that needed in detail. Third, these two types of 
information can be combined within a single (dynamic) display, much as 
in human vision. (Card et al., 1999, p. 307)   

   The main design implication of this principle is to show selected regions of 
interest in greater detail (i.e., focus) and to preserve a global view at reduced 
detail (i.e., context) in such a way that all information is visible simultaneously.  

    How 
   Make the overview pane available to users at all times. It can be positioned as 
an inset pane within the detail pane (see  Figure 8.16 ) or positioned next to the 
detail pane ( Figure 8.17   ). 

   Show the viewport within the overview, highlighting the currently zoomed-in 
portion of the detail pane. Allow users to drag the viewport within the over-
view pane to zoom in to different areas within the overview. If users can pan 
information in the detail pane, move the viewport in the overview pane along 
with it. If feasible, allow users to adjust the viewport size to change the dataset’s 

Overview-Plus-Detail

 FIGURE 8.17          Google Finance positions the overview and detail panes, one above the other, 
and allows users to see detailed price trends for a stock by letting them adjust the viewport size 
in the overview pane.    
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scale in the detail pane. For example, Google Finance allows users to change 
the viewport size so they can zoom in or out of the date range for the stock 
price – trend chart (see  Figure 8.17 ).  

    Related design patterns 
   When zooming and panning the detail area or moving and/or resizing the 
viewport, using DRAG-AND-DROP is necessary. Additionally, some type of 
visual effects (ANIMATION/TRANSITIONS) may be employed to allow users 
to maintain the visual continuity between states.   

    DYNAMIC QUERYING 
    Problem 
   When presented with a large number of items, users may want to  “ tune ”  their 
criteria to reduce the number of items to a manageable set. Although tradi-
tional fi ltering mechanisms address the problem (see the FILTERING pattern in 
Chapter 6), user interaction can become cumbersome, since with every fi ltering 
choice users need to  “ submit ”  their criteria and wait for the page to refresh to 
see an updated item list.  

    Solution 
   Allow users to fi lter items using a set of interactive controls (i.e., sliders, check-
boxes, radio buttons, and so forth) so that with each selection, they can see 
updated results without having to wait for the page to refresh ( Figure 8.18   ).  

    Why 
   In traditional web applications, fi ltering requires users to make narrowing 
selections, submit them to the server, and wait to view the updated result set 
after a refresh. With every fi ltering choice, users go through the same process, 
leading to an interrupted experience. RIAs eliminate the explicit  “ submit ”  
action and accompanying page refreshes, thus providing a more fl uid and inter-
active experience.  

 FIGURE 8.18          Blue Nile allows users to narrow diamond choices by allowing them to fi lter by 
price, cut, color, clarity, and carat. The range for each choice is selected by users using sliders.    
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    How 
   Show criteria to users as a set of checkboxes, sliders, radio buttons, and links 
along with results. As users make different selections, narrow or expand the 
results set without any page refreshes, enabling users to immediately see the 
effects of their choices ( Figure 8.19   ). 

   To the extent possible, make all choices visible to users and minimize the use 
of dropdown lists or hidden (cascading) options.  

    Related design patterns 
   Although DYNAMIC QUERYING is a powerful way to show users a fi ltered 
dataset in almost real time, processing delays are inevitable. Therefore, the 
DELAY/PROCESS INDICATORS pattern commonly accompanies this pattern.   

    LIVE PREVIEW 
    Problem 
   Unlike off-the-shelf, mass-produced products, many new products can be cus-
tomized to users ’  preferences along one or more product attributes. For example, 
when purchasing a car, users may customize its color, trim, and other options 
and accessories. However, not being able to see the effect of their choices can 
leave users unsure about their selections and prevent them from exploring 
other possibilities. In addition, asking users to wait to see the effect of their 
changes after every selection can become tiresome.  

Live Preview

 FIGURE 8.19             Kayak allows users to fi lter matching fl ights by the number of stops, airline, 
arrival and departure times, arrival and departure airports, and several other options.    
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    Solution 
   Show users a preview of the item with their selections immediately without hav-
ing to  “ submit ”  their choices and waiting for the page to refresh ( Figure 8.20   ).  

    Why 
   Allowing users to preview the results of their selections makes it easier for them 
to decide whether they want to keep, change, or discard their choices. Also, by 
offering immediate feedback, live preview invites exploration not possible with 
traditional web applications, which require users to make selections, request a 
preview, and wait for the application to show the effects of their choices. 

   This is similar to the RICH-TEXT EDITOR pattern where users customize text 
in terms of color and formatting and can see the results immediately in a 
WYSIWYG fashion.  

    How 
   Offer users customization options along with an image of the actual item. As 
users choose different options, update the item’s image to refl ect their choices. 

    CONSIDER SHOWING MULTIPLE VIEWS OF THE CUSTOMIZED ITEM 
   For three-dimensional items or items with multiple surfaces, consider showing 
users multiple views of the customized item so that they clearly understand the 
impact of their choices. For example, Nike allows users to view the customized 
shoe from a variety of angles such as top view, side view, front view, and so 
forth ( Figure 8.21   ). Similarly, BMW allows users to switch between the front 
and back views to customize the exterior (see  Figure 8.20 ) and between the 
driver’s view and dashboard view to customize the interior (see  Figure 8.22   ). 

 FIGURE 8.20          BMW allows users to customize their vehicles by allowing them to select 
exterior and interior colors (among other options). As users make selections, their choices are 
immediately refl ected in the image and in price. BMW also offers  “ Undo ”  and  “ Redo ”  options, 
making it easy for users to return to their previous choices.    



241

Lands End, on the other hand, offers not only the front and back view but also 
a view showing a model wearing the customized item ( Figure 8.23   ).   

    Related design patterns 
   As mentioned, the LIVE PREVIEW pattern is similar to the RICH-TEXT EDITOR 
pattern in that it attempts to provide a WYSIWYG view of users ’  selections as 
they are made. In addition, preview is useful when users are customizing the 
interface; CUSTOMIZATION is a relevant pattern as well (see Chapter 4).   

    DRAG-AND-DROP 
    Problem 
   Traditional web applications require indirect methods for rearranging or 
reordering data items. For example, users can reorder a list of items in one of 
two ways: select the desired item and choose up or down actions or enter the 

Drag-and-Drop

 FIGURE 8.21          NIKEiD 
presents users a 
customized view from a 
variety of angles.    

 FIGURE 8.22             BMW offers users the driver’s side view and dashboard view when they are 
customizing the car’s interior.    
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 FIGURE 8.23          Lands End shows a model wearing the customized clothing.    

 FIGURE 8.24             
My MSN allows 
users to drag-and-
drop columns to 
customize column 
order.    

desired order of items in text fi elds and select a  “ reorder ”  action. Although 
both these approaches are reasonable, they do not provide users immediate 
feedback of their actions and can be cumbersome for even relatively short lists.  

    Solution 
   Allow users to directly manipulate data items and/or page components using a 
drag-and-drop interaction style ( Figure 8.24   ).  
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    Why 
   In non-RIA web applications, moving or rearranging of data items typically 
requires taking users to another page, where the effects of the changes are 
not visible until the desired rearrangement is submitted to the server and the 
original page is updated to refl ect the new order or layout. Employing direct-
manipulation methods similar to those common in most desktop applications 
(e.g., deleting a document by dragging it to the trash) can make the interaction 
effi cient and encourage exploration.  

    How 
   Allow users to drag data items (or components) from their current place, move 
them to a new location and place, and drop them there. Drag-and-drop may be 
used for the following: 

      ■      Rearranging items on a list ( Figure 8.25   ).  
      ■      Moving overlaying pop-ups from one location to another ( Figure 8.26   ).  
      ■      Building lists such as adding an item to the shopping cart ( Figure 8.27   ).  
      ■      Indicating an action ( Figure 8.28   ).  
      ■      Resizing an object ( Figure 8.29   ).    

   When supporting drag-and-drop, it is important that the user interface is respon-
sive and changes are shown instantly without any delays. 

Drag-and-Drop

 FIGURE 8.26          Live Maps from Microsoft allows users to move the scratch pad pop-up using 
drag-and-drop. It also increases the transparency of the scratch pad, allowing users to see the 
map and to indicate the  “ dragging ”  mode.    

 FIGURE 8.25          Ta-Da Lists allows users to reorder items in their list using a drag-and-drop 
mechanism.    
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 FIGURE 8.27          Rally allows users to move items from the Product Backlog to a Release, which 
aids planning and developing high-level estimates.    

 FIGURE 8.28            iGoogle allows users to drop a  “ portlet ”  onto a tab, which indicates the action 
of moving it to that tab. This example shows the  “ Stock Market ”  portlet being dragged from the 
 “ Home ”  tab to the  “ Finance ”  tab.    

 FIGURE 8.29         
 Picnik allows users to 
resize an image using 
drag-and-drop.    

    

    OFFER NECESSARY AFFORDANCE FOR 
DRAG-AND-DROP AREAS 
   It is important that the user interface clearly indicate what is (and is not) 
 “ draggable, ”  and which areas are (and are not) valid  “ drop ”  zones. This can be 
accomplished by: 

      ■      Showing clear handles for dragging.  
      ■      Changing the cursor to a  “ move ”  icon (    ) when it hovers over  “ draggable ”  

items by setting the CSS  cursor  property to  move . When using drag-and-drop 
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for resizing, use the  “ resize ”  icon (    ) by setting the CSS  cursor  property to 
 nw-resize ,  sw-resize ,  w-resize , and so on, as appropriate.  

      ■      Highlighting drop zones when an item is dragged over it.  
      ■      Not highlighting nondrop zones, which should show a  “ not allowed ”  

icon (    ), by setting the CSS  cursor  property to  not-allowed .   

 FIGURE 8.30          Picnik uses a variety of sliders to allow users to control image parameters such 
as highlights, shadows, histogram, exposure, contrast, and so on.    

        NOTE      
   Drag-and-drop is not accessible to users with visual and/or motor disabilities. Therefore, 

the interface should always use drag-and-drop interaction redundantly and offer other 

more accessible ways to allow rearrangement of data items. See Chapter 11 for more 

information on accessibility.     

       Related design patterns 
   The DRAG-AND-DROP pattern is also used to make selections using SLIDERS in 
DYNAMIC QUERYING and moving or adjusting viewport sizes in OVERVIEW-
PLUS-DETAIL.   

    SLIDER 
    Problem 
   Specifying one or more values between a range of values is error-prone, as users 
have to know valid values. In addition, they also need to know the precision of 
the desired input (e.g., 10 versus 10.1 versus 10.12). Although such information 
can be included in the page design, the page may get cluttered as the number 
of form elements requiring such data input increase.  

    Solution 
   Offer users a slider control specifying an acceptable range of values. Users can then 
drag the slider(s) to set a value ( Figure 8.30   ) or a range of values ( Figure 8.31   ).  

    Why 
   For traditional web applications, because of a lack of native support for the slider 
control in the current version of HTML, users are offered a text fi eld, a set of radio 
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buttons, or dropdown lists to specify one or more values within a range. However, 
sliders provide an easier and more direct method of selecting a value within a 
range (Galitz, 2002). In addition, they prevent user errors when compared with 
entering values in text fi elds. Another important advantage of sliders is that the 
data range can be continuous as well as discrete, and the design of the slider can 
convey the appropriate precision of user input. It is also faster to select values using 
sliders when compared to a selection involving a text-input fi eld or radio buttons.  

    How 
   Allow users to set one value or a range of values by dragging and dropping the 
slider(s) in the slider control. In addition to drag-and-drop, enable users to 
click directly on the arm to move the slider to the clicked location. Allow users 
to control the slider using the left, right, up, and down arrow keys on the key-
board as well. It is important that the arrow keys match the orientation of the 
slider — that is, left and right arrow keys should work for horizontal sliders and 
up and down arrow keys should work for vertical sliders. However, it is good 
practice to have the other set of arrow keys work as well. Finally, where feasible, 
allow users to simply enter the value in a text fi eld ( Figure 8.32   ). 

 FIGURE 8.31            Kayak uses two handles for each  “ Flight Times ”  slider to allow users to set a 
range for  “ Leave ”  and  “ Return ”  times.    

 FIGURE 8.32          Splashup (from Faux Labs) allows users to specify colors by entering RGB (red, 
green, blue) values or the corresponding hexadecimal values. Because of the context and users ’  
familiarity with color selection in other desktop-based image-editing applications, providing 
verbal descriptors for the sliders is not necessary.    
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   Most slider implementations are for selecting a value on a continuous scale 
within a range of available values. However, when users may only select dis-
crete values within a given range, use a discontinuous slider that, when 
dragged, jumps from one value to another to prevent users from considering a 
value between two discrete values ( Figure 8.33   ). Users should be able to click 
on any discrete value to have the slider jump to that value. 

    USE DESCRIPTIVE ANCHORS FOR SLIDER ARM VALUES 
   When using sliders for continuous values, use anchor labels (i.e., descriptors 
or icons) at the end of the slider arm (see  Figure 8.33 ). For sliders with discrete 
values, use labels at each end as well as for each major value on the slider arm 
(see  Figure 8.33 ). For sliders conveying colors or other multiattribute values, 
labels may not be necessary; however, show all attribute values such as RGB or 
hexadecimal values for colors (see  Figure 8.32 ).  

    INFORM USERS OF THE SELECTED VALUE(S) 
   For both continuous- and discrete-value sliders, users should always know the 
value(s) they have selected. In addition, when selected values affect more than 
one value (e.g., specifying a color using RGB, CMYK [cyan, magenta, yellow, 
black], or hexadecimal values), show users all the values (see  Figure 8.32 ).   

    Related design patterns 
   The DRAG-AND-DROP pattern is essential to make slider controls work 
because users drag the slider to indicate their selections. Slider controls are also 
commonly used in DYNAMIC QUERYING and may be applicable in RICH 
FORMS to specify one or more values within a range.   

    ANIMATIONS/TRANSITIONS 
    Problem 
   An important usability heuristic is to  “ keep users informed ”  of changes in the 
interface (Nielsen and Molich, 1990). When using RIAs, often only a part of the 

Animations/Transitions

 FIGURE 8.33          CheapTickets uses a discontinuous slider to allow users to specify fi lter criteria 
for hotels ’  star rating and user score.    
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interface is changing, and it is quite likely that users will be unaware of those 
changes because they are focusing on other interface areas. In addition, when 
users are interacting with the application causing the page’s state to change — for 
example, showing the next set of photos when using the CAROUSEL pattern 
or zooming in and out of an image — showing users just the fi nal state without 
showing intermediate states can be abrupt and disorienting, since they may fi nd 
it diffi cult to understand the relationship between the initial and fi nal states.  

    Solution 
   Use appropriate visual effects (i.e., transitions and animations) to direct users ’  
attention to page changes ( Figure 8.34   ).  

    Why 
   Because our peripheral vision is attuned to detect movement (Faraday and 
Sutcliffe 1997; Peterson and Dugas, 1972), using animation to direct users ’  
attention to changes on the page is a useful and effective technique, especially 
for RIAs, where the page does not refresh with changes in the page’s content. 

   Animations and transitions also have an aesthetic value that cannot be ignored. 
They make web applications appear interactive and dynamic and contribute to 
the characterization of RIAs as  “ cool, ”  an attribute commonly lacking in tradi-
tional web applications, which are limited to relatively static images and lay-
outs in their visual designs.  

    How 
   For RIAs, use animation when page elements change appearance but not posi-
tion ( Figure 8.35 ; see also  Figure 8.46  later in the chapter) or when they move 
from one position to another but not necessarily change appearance (see 
 Figure 8.34   ). 

 FIGURE 8.34          When an item is added to the shopping cart, Gap slides the shopping cart down 
on the same page to indicate that the selected item was added to the cart. This eliminates 
the need to take users to the shopping cart page and have a  “ Continue Shopping ”  button, an 
interaction approach commonly followed on most non-RIA e-commerce sites.    
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   Users may be shown a very simple animation to demonstrate that the system is 
busy loading information or saving data ( Figure 8.36   ; see also the ICONS pat-
tern in Chapter 12). 

   In some instances, a similar animation may be used to force a delay, indicat-
ing to users that their request was received. When the animation disappears, 
they know that the request was processed and they can resume; an animated 
progress bar may be used for longer wait times (see the DELAY/PROGRESS 
INDICATOR pattern next). Upon successfully processing user requests, the 
updated element’s background can be faded out to subtly indicate the change 
on the page (see the SPOTLIGHT/YELLOW-FADE pattern later in this chapter). 

    USE TRANSITIONS WHEN INTRODUCING OR REMOVING 
CONTENT ON A PAGE 
   When showing new page content (or exposing hidden content), use appropri-
ate transition effects. For example, when showing new content, consider using a 
slide-down (or slide-up, slide-left, or slide-right) transition effect ( Figure 8.37   ). 

   Slide-up and slide-down transition effects are most common for expand and 
collapse actions, respectively, in treelike structures or when using accordion 
controls for menus. 

Animations/Transitions

(a)

 FIGURE 8.35            When users hover over the Amazon’s logo (a), its appearance changes (b), 
making it look like a button. It is the most basic type of animation.      

(b)

 FIGURE 8.36          A commonly used  “ please wait ”  animated icon for RIAs.    
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   Match the transition direction to the direction implied in the user action. For 
example, if users click the  “ next ”  button, use the slide-left transition; con-
versely, use the slide-right transition when users click the  “ back ”  button ( Figure 
8.38   ; see also the CAROUSEL pattern later in this chapter).  

    PLAY ANIMATIONS BRIEFLY 
   The goal of animation should be to attract users ’  attention and inform them 
about something. Once that’s done, the animation should either remain static 
or disappear; it should not loop endlessly.  

(a)

 FIGURE 8.37            When users click the  “ Invite a new member ”  link (a), Campfi re uses a 
slide-down transition to show the  “ Invite new members ”  editor (b).      

(b)

 FIGURE 8.38          When users click on the  “ next ”  or  “ back ”  arrow buttons, Hulu uses slide-left 
and slide-right transitions, respectively, to show the next or previous episode feature.    
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    AVOID GRATUITOUS ANIMATIONS 
   Animation is an effective tool only when it serves a specifi c purpose such 
as communicating state changes and/or improving interaction. 

   Because animated elements of a page draw users ’  eyes, frivolous animations 
divert users ’  focus from valuable page information. Therefore, do not use ani-
mation gratuitously — all it does is distract. Gratuitous animations that do not 
communicate include visual effects such as using a marquee (of course, it is 
acceptable when showing a stock ticker tape).   

    Related design patterns 
   Another way to keep users informed of changes in the interface is to use the 
DELAY/PROGRESS INDICATORS and SPOTLIGHT/YELLOW-FADE patterns.   

    DELAY/PROGRESS INDICATORS 
    Problem 
   Even though RIAs strive to provide real-time feedback, users often face noticeable 
server or processing delays before processing is complete and new information 
is presented.  

    Solution 
   Show users either a delay indicator to suggest the system is busy processing the 
request ( Figure 8.39   ) or a progress indicator not only to indicate that the sys-
tem is busy but also to indicate progress in terms of percentage complete, stage 
of processing, time remaining, or a combination thereof ( Figure 8.40   ).  

Delay/Progress Indicators

 FIGURE 8.39          Amazon’s progress indicator for diamond search (short delay).    

 FIGURE 8.40          Kayak uses a progress bar when retrieving matching fl ight information (long delay).    
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    Why 
   Showing wait/progress indicators serves two purposes: 

    1.     They let users know the application has received their request and is 
working on it.  

    2.     They keep users informed about where the application is in terms of 
processing the request.    

   Users can use this information to anticipate the amount of time they have to 
wait and can opt to cancel the operation. Like the ANIMATIONS/TRANSITIONS 
pattern, progress indicators provide necessary feedback to users and keep them 
informed of the system status (Galitz, 2002; Nielsen and Molich, 1990).  

    How 
   Different approaches may be used to indicate progress depending on the length 
of the delay. For shorter delays (less than 10 – 15 seconds), progress indicators 
may take the form of: 

    ■     A text message such as  “ loading ”  or  “ please wait  …  ”  ( Figure 8.41   ).  
    ■     An animated icon (e.g., an hour-glass) (see  Figure 8.36 ).    

   For longer delays (more than 10 – 15 seconds), use a progress bar that shows the 
extent of progress and that indicates the status and/or an estimate of remaining 
time. If completing an action is going to take a long time, let users cancel the 
operation at any time ( Figure 8.42   ). 

 FIGURE 8.41          Kayak uses an  “ Updating results ”  message for shorter-duration delays.    

 FIGURE 8.42         
 When loading a 
photo, Picnik uses 
a progress bar that 
shows the extent 
of progress. Users 
are also offered the 
option to cancel the 
upload process at 
any time.    
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   For really long delays, show status information or other engaging content to 
shorten the perception of the delay ( Figure 8.43   ).  

    Related design patterns 
   Processing delays, usually shorter ones, are quite common in DYNAMIC QUERY-
ING and EDIT-IN-PLACE implementations. If users need to be informed about 
any page changes when processing is complete, the SPOTLIGHT/YELLOW-FADE 
pattern may be useful.   

    SPOTLIGHT/YELLOW-FADE 
    Problem 
   Often, it is important to direct user attention to a specifi c page change either 
caused by a user action or initiated by the system. Because the change is not 
signifi cant enough to keep the updated information highlighted (see the 
HIGHLIGHT pattern in Chapter 12) and because several elements on the page 
could change over a period of time, permanently highlighting may make the 
interface appear cluttered. Offering messages that inform users of changes 
for monitoring-type applications that show live data, such as stock quotes or 
sports scores, may make the interface jumpy and distracting, as values on such 
interfaces keep changing frequently.  

    Solution 
   Highlight the changed area for a very brief period — like a spotlight — to create 
an animation-type effect that grabs user attention. This approach is a generic 
version of the yellow-fade technique proposed by Linderman (2004) to subtly 
spotlight a recently changed area on a page ( Figure 8.44   ).  

    Why 
   This brief highlighting approach helps provide suffi cient animated effect to get 
users to quickly attend to the change when relatively small changes are hap-
pening on the page. Additionally, because the effect is transient, users not only 
are not distracted by the highlight and can return to the task at hand, but the 
interface remains uncluttered as well.  

    How 
   Highlight changed content briefl y (no more than a few seconds) to create an 
animation-like effect. Choose an unsaturated highlight color that provides a 
noticeable contrast from the rest of the background ( Figure 8.45   ).  

Spotlight/Yellow-Fade

 FIGURE 8.43          Picnik uses interesting progress bar messages (e.g.,  “ Fluffi ng clouds ”  or 
 “ Sprinkling dew ” ) while loading the application.    
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(a)

(b)

 FIGURE 8.44             When users return to a page with a recent change, the changed area is 
highlighted (a). After a few seconds it gradually fades out (b) to return to the normal 
background (c). The change is thus communicated to the user without cluttering the interface. 
( Source:  Linderman, 2004.)        

(c)

    Related design patterns 
   Use of the SPOTLIGHT/YELLOW-FADE pattern is quite common in EDIT-IN-
PLACE implementations and PORTALS with portlets that provide live data 
updates (see Chapter 4).   
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    CAROUSEL 
    Problem 
   The total number of items (either images or a combination of images and text) 
to be presented to users cannot be accommodated in the available space.  

    Solution 
   Show items as a  “ carousel ”  to allow users to browse through them quickly. 
Although the notion of a carousel conjures up a circular structure to facilitate 
navigation both forward and backward, many implementations of the carousel 
are linear and work as viewports that allow users to view a few items at a time, 
and go forward and backward to access remaining items ( Figure 8.46   ).  

    Why 
   A carousel allows users access to several items in a relatively small amount of 
screen real estate and allows designers to allocate more space per item. Using 
circular carousels also enables users to access items by clicking on either left 
or right arrows. Carousels are most commonly used for images; for example, 
when browsing through photo albums (  www.fl ickr.com  ); movies, music, or 
book listings ( movies.yahoo.com ,   www.amazon.com  ); or real estate listings (  www.
zillow.com  ,   www.funda.nl  ).  

    How 
   Present items in carousels either vertically or horizontally as a  “ strip ”  with 
navigation buttons (usually arrows) at each end of the strip ( Figure 8.47   ). In 
designs where a carousel is implemented as a slideshow, highlight the item cur-
rently being viewed (see  Figure 8.46 ). In addition, use a  “ slide ”  transition effect 
when one set of items in the carousel is replaced by the next set to indicate the 
relationship among the items. 

    INFORM USERS OF THE PRESENCE, OR ABSENCE, 
OF ADDITIONAL ITEMS 
   When using linear carousels, let users know whether additional items are avail-
able by enabling or disabling left and right arrows as appropriate. For example, 

Carousel

(a)

 FIGURE 8.45             Picnik uses the spotlight technique when applying the  “ Exposure      �      Autofi x. ”  
Using this approach eliminates the need for dedicating a certain interface area for such 
messaging. Also, because the message fades out within a few seconds, users do not have to 
dismiss it and can continue working with the image.        

(b) (c)
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when users reach the end of the carousel, disable the right arrow, and when 
users revert to the fi rst item, disable the left arrow. Pagination cues may also be 
used to indicate that users have reached the fi rst or last item in the set ( Figure 
8.48   ). Additionally, a partial image of the previous or next item in the carousel 
may be shown ( Figure 8.49   ).   

    Related design patterns 
   CAROUSELS use visual effects (ANIMATIONS/TRANSITIONS), such as slide-left, 
slide-right, slide-up, and slide-down, to allow users to maintain visual context 
between items in the carousel. For linear carousels, use PAGINATION indica-
tors to show users ’  location within the carousel (see Chapter 6).   

    USABILITY ISSUES INHERENT WITH RIAS 
   Like any other web application, poorly designed RIAs can undermine usabil-
ity and must be tested for usability. In fact, there are a few inherent usability 
issues with RIAs designers must be aware of. These issues relate to the use of 
the  “ back ”  button and bookmarking (or favorites) functionality. 

    The  “ back ”  button problem 
   Users who are not used to RIA-style web applications may not be aware that it 
is possible for part of a page to update, so when they see a piece of a web page 

 FIGURE 8.46             
Flickr uses a carousel 
approach in their 
slideshow.    

 FIGURE 8.47          Amazon presents items in the carousel horizontally with prominent buttons at 
each side.    
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change, they may think they have navigated to a new page. They may then try 
to click the browser’s  “ back ”  button to return to the previous state of the appli-
cation, which takes them to the previous page in the browser’s history instead 
of the previous state of the application. Although users are trying to undo a 
previous action, they typically fi nd themselves completely out of their task con-
text and could potentially lose data. 

   A common solution to this problem is to allow users to undo their actions 
on the same page. However, it is more important to understand users ’  natural 
behavior with the application and determine if the RIA approach is appropri-
ate for the task at hand. A good example is Gmail, which uses RIA for lists or 
emails (i.e.,  “ Inbox, ”   “ Starred, ”   “ Sent Mail, ”  etc.) and when viewing conversa-
tions (i.e., chronological thread of email exchanges) but allows users to use the 
browser’s  “ back ”  button to return from the conversation page to the list page 
( Figure 8.50   ).  

Usability Issues Inherent with RIAs

 FIGURE 8.48          Yahoo! Food uses left and right navigation arrows for browsing. Also, because it 
uses a linear carousel, it uses pagination-like indicators (as dots) to indicate which  “ section ”  the 
user is viewing.    

 FIGURE 8.49          Pandora shows partial images of previous and next songs to indicate the 
presence of additional carousel items.    
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    The bookmarking problem 
   Because the browser’s location/address bar stays exactly the same when users 
select functions and change the application’s state, turning bookmarking into 
specifi c application views is impossible. Although some clever approaches are 
available to address the bookmarking problem by rewriting URLs, it is typi-
cally not a big issue for web applications because users do not need to book-
mark specifi c states. For more information on URL rewriting, see AJAX: How 
to Handle Bookmarks and Back Buttons, Brad Neuberg (2005) at  www.onjava.
com/pub/a/onjava/2005/10/26/ajax-handling-bookmarks-and-back-button.html                           

 FIGURE 8.50            When users click on a conversation in the list view (a), Gmail takes them to a 
separate page (b). This allows users to click the browser’s  “ Back ”  button to return to the list page 
from the conversation page.      

(a)

(b)



259

    INTRODUCTION 
   Increasingly, web applications are designed to encourage user participation 
and sharing. User participation is typically in the form of user-contributed con-
tent, where users add their own content to the application (ADD/UPLOAD 
CONTENT) and describe it using tags (TAGGING). Other ways for users to 
participate is by providing RATINGS and REVIEWS of content offered by the 
application. Many applications also involve users in promoting items by letting 
them vote for their usefulness and relevance (VOTE TO PROMOTE). 

   To ensure that user participation leads to a trusted online community, users 
have to establish an account with the application and create a USER PROFILE. 
Although for products and services, trust may be established through RATINGS 
and REVIEWS, for users it’s important that they achieve a high REPUTATION, 
especially if they want to transact online or gain respect of other online com-
munity members. One aspect of reputation is based on the size of users ’  
social networks. Social applications, therefore, facilitate users to connect 
with others with shared interests, backgrounds, and experiences (DISCOVER 
NETWORK MEMBERS). Once discovered, not only can they  “ friend ”  them 
(FRIEND LIST) and/or  “ follow ”  their activities online, but they can also create 
groups to discuss and share common interests (GROUPS/SPECIAL-INTEREST 
COMMUNITIES). Social applications also facilitate interaction among friends 
by allowing them to chat in real time, send messages to each other, and write 
comments in shared areas (MESSAGING); for encouraging real-time messaging 
it’s also important to convey users ’  online status (PRESENCE INDICATOR). 

   Participation and interaction are further enhanced when users can share pho-
tos, news stories, videos, bookmarks, and other content — commonly referred 
to as  social objects  — with their friends and trusted colleagues (SHARING) 
or work together to coordinate activities and events or co-create content 
(COLLABORATION).  

                                                                                  Social Applications   
 CHAPTER 9  CHAPTER 9 
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    ADD/UPLOAD CONTENT 
    Problem 
   Users need to transfer content fi les, such as music, photos, presentations, and 
so forth, from their own computers to those of the application providers to 
share them with other users.  

    Solution 
   Provide users a way to upload one or more content fi les. In addition, if appro-
priate, allow users to describe (and tag) the content and indicate their prefer-
ences for who can view it ( Figure 9.1   ).  

    Why 
   Making uploading of fi les easier is essential for web applications that rely on 
users to provide content. Furthermore, to make it easy for users to fi nd their 
uploaded content, allow them to tag it (see the TAGGING pattern next).  

    How 
   In most cases, users will have the content fi les on their computer. Therefore, 
make it easy for them to upload them from their computer. When users are 
likely to upload several fi les at a time, such as when uploading photos, allow 
them to select multiple fi les and upload them all together ( Figure 9.2   ). 

    ALLOW USERS TO COPY FILES FROM OTHER 
ONLINE SOURCES 
   In cases where users may already have uploaded their fi les (e.g., photos) on 
sites such as Picasa or Flickr, make it easy for them to transfer fi les directly from 

 FIGURE 9.1          SlideShare allows users to upload content (i.e., presentations) as well as 
provides a way to describe and label it to make it easy to fi nd and share. In addition, to facilitate 
uploading of content, SlideShare offers several upload options: bulk upload, single upload, URL 
upload, email upload, and browser plug-in.    
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those accounts ( Figure 9.3   ) rather than make them search for the fi les on their 
computers or download them from the original site to their computers before 
uploading them again.  

    ALLOW USERS TO REMOVE SELECTED CONTENT 
FILES FOR UPLOAD 
   It is possible for users to select incorrect fi les to upload or change their minds 
about certain fi les after they have selected them. Allow them to remove such 
fi les ( Figure 9.4   ).  

Add/Upload Content

 FIGURE 9.2          Flickr allows users to select and upload multiple photos at the same time.    

 FIGURE 9.3          MyFolia allows users to import photos from their Flickr, Picasa, or Gravatar 
accounts.    
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    ALLOW USERS TO SET PRIVACY PREFERENCES 
   Users may not want to share uploaded content or may want to limit sharing 
to certain users. Offer them options to specify such privacy and sharing prefer-
ences ( Figure 9.5   ).  

    KEEP USERS INFORMED ABOUT THE UPLOAD PROGRESS 
   Allow users to monitor the progress of content uploading by providing a prog-
ress indicator (see the DELAY/PROGRESS INDICATOR pattern in Chapter 8). 
This makes it easier for them to judge the time it will take to upload the fi les. In 
addition, users can interrupt the upload if they feel that it may take longer than 
they had anticipated or they realize that they selected an incorrect fi le to upload.  

    CONFIRM SUCCESSFUL UPLOAD OF CONTENT FILES 
   Acknowledge to users a successful upload of fi les. Once fi les have completed 
uploading, either take users to the page where they can manage the uploaded 

 FIGURE 9.5          
Flickr allows users 
to defi ne privacy 
settings for uploaded 
photos.    

 FIGURE 9.4          Flickr allows users to remove fi les selected for upload.    
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fi les or keep them on the same page with the option to upload more fi les. If 
users would benefi t by tagging content or providing descriptions, suggest 
appropriate next steps to them.   

    Related design patterns 
   Because uploaded fi les may be large, especially when adding media fi les, use 
of the DELAY/PROGRESS INDICATORS (see Chapter 8) pattern is relevant and 
should be considered. In addition, most applications that support user-gener-
ated content require that users describe them using tags (TAGGING).   

    TAGGING 
    Problem 
   Web applications that allow users to add content (e.g., bookmarks, photos, 
music, videos, and so forth) may also want to allow them to categorize or label 
their uploaded content to make it easier to fi nd later. However, with all the 
different ways users may want to label content, it may be impossible to antici-
pate and make available all potential labels and variations (or categories and 
subcategories). For example, users may want to label personal photos with 
labels such as the names of people, occasions, locations, ages, emotions, and 
so forth.  

    Solution 
   Allow users to label (i.e.,  tag ) content with any descriptive information they 
desire so as to make it easy for them to fi nd it later ( Figure 9.6   ). The labels 
used for tagging content should not be restrictive except when they might be 
offensive to other users of the application; for example, an application might 
not want to include profanity in labels.  

    Why 
   The use of open-ended tags encourages a personally meaningful and natu-
ral vocabulary. This makes it easy for users to fi nd items later and allows them 

Tagging

 FIGURE 9.6         
 YouTube asks users 
to add tags when 
uploading videos.    
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to explore and interact with content in a myriad ways (Marlow et al., 2006). 
For example, by allowing users to label emails (and add multiple labels to the 
same email), Gmail permits users to not only use tags that describe the content 
of the email but also to describe actions and priorities (e.g.,  “ to do, ”   “ important, ”  
 “ urgent, ”  and so forth). In addition, users don’t have to force-fi t items into a cat-
egory/subcategory combination; they can place them in many virtual categories 
at once. 

   Application developers also benefi t from tagging because they do not have to 
address the whole categorization scheme (i.e., taxonomy) in advance. They can 
rely on users ’  tags to continually create a dynamic, evolving taxonomy (also 
referred to as  folksonomy)       1    and use it to supplement the high-level taxonomy to 
facilitate navigation. 

   Finally, tagging can encourage user participation and sharing since it can help 
create communities with shared interests and allow users to explore content 
that is tagged similar to theirs.  

    How 
   Adding tags to a content item should be straightforward. To tag an item, let 
users enter keywords separated by a space or a comma (or another delimiter) 
in a text fi eld. Using space as a delimiter may be problematic when users want 
to enter multiword tags. Therefore, consider use of commas, semicolons, or 
other special characters as delimiters. In addition, allow users to tag both the 
content they are adding and the content that already exists ( Figure 9.7   ). 

   1  Thomas Vander Wal (2007) coined the term  folksonomy  and described it as follows:  “ Folks-
onomy is the result of personal free tagging of information and objects (anything with a 
URL) for one’s own retrieval. The tagging is done in a social environment (usually shared and 
open to others). Folksonomy is created from the act of tagging by the person consuming the 
information. ”    

 FIGURE 9.7       
   Flickr allows users 
to add tags to photos 
they upload.    
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    KEEP TAGGING OPTIONAL 
   The main purpose of tagging is to allow users to provide some descriptive 
information about content to facilitate fi nding it in the future. Because the 
primary user task is to add content, tagging (or providing other descriptive 
information) should be optional. However, users should be permitted to add 
tags later.  

    ALLOW USERS TO TAG SEVERAL ITEMS TOGETHER 
   For content such as photos, users may want to add the same tags to several 
items. Allow them to select items that will share the same tags and apply tags 
to them in  “ bulk ”  or  “ batch ”  mode ( Figure 9.8   ).  

    SUGGEST TAGS TO MINIMIZE VARIABILITY 
   One of the problems with tagging is that items may be tagged using seemingly 
similar labels caused by typos, plurals, or minor differences in spellings (e.g., 
color versus colour). For example, one user may label an item as  “ web site, ”  
another as  “ website, ”  and yet another as  “ web_site ”  or  “ websites. ”  By suggest-
ing tags and letting users pick from them, the application can minimize redun-
dancy and unnecessary distinctions in tags. 

   In addition, suggesting tags may also make users consider alternative ways 
to describe content and avoid conservative labels from users new to tagging. 
Suggestions may be in the form of the following (Smith, 2007): 

      ■       Previously used tags.  Tags that the user has entered already.  
      ■       Popular tags.  Tags that have been used frequently by others.  
      ■       Recommended tags.  Tags the user should consider based on popular tags, 

recently used tags, and other factors.    

   To make it easy to add suggested tags, allow users to select from a list ( Figure 9.9   ). 
In addition, while entering tags, suggest tags using the AUTOSUGGEST/
AUTOCOMPLETION rich-interaction pattern (see Chapter 8).  

Tagging

 FIGURE 9.8       
   Flickr allows users 
to apply tags in a 
 “ batch ”  mode. Users 
can batch photos that 
they want to tag and 
then click  “ Add Tags ”  
to add descriptions 
to all the items in the 
batch.    
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    ALLOW USERS TO CHANGE AND DELETE THEIR TAGS 
   Users may want to change their tags because they made a mistake or have 
found other tags that better describe the content. Also, if users have tagged 
a content item to describe an action they are going to take (e.g., labeling an 
item  “ to do ”  or  “ urgent ”  in Gmail), they may want to remove those tags if they 
are no longer relevant. To accommodate such needs, allow users to remove, 
change, or add tags to an existing item ( Figure 9.10   ). 

   Managing tags should be possible in batch mode as well — that is, users should 
be able to change or delete tags for multiple items at the same time. If it would 
help users, allow them to replace one tag with one or more tags as well. 

 FIGURE 9.9          Delicious both recommends tags and lists popular ones for users to consider 
when adding a bookmark and tagging it. To use one or more tags, users just have to click on 
them, and those tags are populated in the  “ tags ”  text fi eld.    

 FIGURE 9.10          Delicious allows users to change or delete tags by clicking  “ edit ”  next to the 
bookmarked item.    
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   Related design patterns 
   When tags are used for labeling items, TAG CLOUDS are usually offered as a 
way to navigate and explore content (see Chapter 5).    

    RATINGS 
    Problem 
   With an abundance of content accessible on the Web, users are faced with the 
problem of identifying relevant and useful content; this is made even more dif-
fi cult with user-contributed content that has not been reviewed or edited for 
quality. Applications also face a similar problem because their personalization 
and recommendation algorithms often rely on user interests that are the same 
when they try suggesting content to users.  

    Solution 
   Allow users to indicate their likes and dislikes by rating items (e.g., movies, 
music, videos, restaurants, hotels, and so forth;  Figure 9.11   ). Ensure that rating 
an item is quick and does not take too long or interrupt users ’  main task.  

    Why 
   It is impossible for users to weed through all the available content to separate use-
ful and relevant content. In addition, when buying products and services, decid-
ing among the available options can be paralyzing (Schwartz, 2004). Therefore, 
to help make decisions, users typically depend on others ’  experiences, which are 
conveyed through ratings and reviews (see the REVIEWS pattern that follows). 

   Ratings in the form of star ratings are useful for two reasons: (1) providing rat-
ings is relatively straightforward; and (2) they provide quick, at-a-glance infor-
mation about the usefulness or quality of products, services, content, and other 
items as judged by other users. This makes it easy for users to at least fi lter out 
content at a gross level. Ratings can be used in a variety of ways. For example, 

      ■      eBay, a marketplace for buying and selling products, uses ratings to create 
a detailed feedback profi le of sellers.  

      ■      Amazon, an online retailer and marketplace, uses ratings for its products 
as well as its sellers.  

      ■      NexTag, a comparison-shopping application, uses ratings to show the qual-
ity of products as well as the reliability of sellers.    

   An indirect measure often used to judge items is its popularity based on the 
number of purchases, downloads, wish list additions, and so forth. However, 
this method indicates users ’  actions and behaviors, but not their satisfaction 

Ratings

 FIGURE 9.11          Amazon allows users to rate items using a fi ve-star rating system. They also 
make it clear that rating the item will help Amazon provide better recommendations.    
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and experience with the product or service after they have purchased or expe-
rienced it. Popularity and quality are not the same. For example, a best-selling 
author may sell many copies of a newly published or to-be-published book 
even before anyone has had an opportunity to read and review it. In addi-
tion, the ratings and reviews obtained from other users of a product have been 
found to be useful and trustworthy to help users make purchase decisions. 
Gauri et al. (2008) concluded: 

 It is interesting that of all the attributes, positive customer reviews have 
the greatest impact on repurchase intention. This is consistent across 
all categories (i.e., books and magazines; DVDs and videos; and fl owers 
and food). Even more impressive is the fi nding that number of years on 
the Web has the least impact on repurchase intention. It suggests that 
stores would attract more customers by having positive customer reviews. 
Another interesting fi nding is that it is not the total number of reviews that 
infl uences customer repurchase intention, but the percentage of positive 
reviews.    

    How 
   Web applications that attempt to capture users ’  feedback relatively quickly 
employ a star-rating approach with one star representing the lowest rating and 
fi ve stars representing the highest rating; some applications allow increments 
of half stars, thus increasing the range of the scale. 

   Two types of interaction approaches are commonly used when using star 
ratings: 

    1.      Separating the user ’ s ratings from the average rating.  With this approach, 
users are shown an item ’ s average rating separately from their own rat-
ing. To rate an item, users are shown a set of fi ve  “ empty ”  stars. As users 
hover over the stars, stars refl ecting the corresponding rating are high-
lighted. Users then click to assign and save a rating. Users are then shown 
their ratings in a different color from the average rating ( Figure 9.12   ); 
they are also offered an option to either remove their ratings or change 
previously assigned ratings.  

    2.      Combining the average rating with the user ’ s ratings.  By default, users are 
shown stars in red to indicate the current average item rating. As users 
hover over the stars, the red stars are replaced by yellow stars (or another 
color). As users click to assign and save a rating, the stars are shown 
in the yellow state to indicate that the item has been rated by the user 
( Figure 9.13   ).    

   Although it makes intuitive sense to separate the current rating from the users ’  
ratings, both of these approaches are widely used. In some instances, both 
approaches are used within the same application. For example, Blockbuster 
separates the aggregated average rating from the users ’  rating on the movie 
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details page but combines them on other listing pages; it may be using the 
 “ combined ”  approach on listing pages to save space and minimize clutter. 

    ANCHOR THE RATINGS 
   Anchor each rating with a verbal descriptor to clarify to users what each star 
rating means ( Figure 9.14   ).  

Ratings

 FIGURE 9.12          Blockbuster shows users  “ empty ”  stars before they have rated an item (a) and 
then in color after they have entered their rating (b).      

(a)

(b)

 FIGURE 9.13          Netfl ix shows the current rating using red stars (a). As users hover over the stars, 
the fi ll color changes to yellow to indicate their rating (b). Once a desired rating is noted, the stars 
are fi lled yellow to indicate that users have rated the item (c).        

(a) (b) (c)
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    INDICATE TO USERS IF THEY HAVE ALREADY RATED AN ITEM 
   To ensure that users don’t waste time rerating an item, let users know if they 
have already rated it ( Figure 9.15   ). Although users should be allowed to change 
their mind and remove their ratings, to prevent abuse, they should not be 
allowed to rate the same item more than once.  

    SHOW USERS A BREAKDOWN OF THE RATINGS 
   Average ratings are typically used to show an item’s rating. However, when an 
item has received fewer ratings, the average rating is not very reliable. For exam-
ple, if an item has received a rating of fi ve stars, four stars, and one star, when 
showing the rating, it will display the average rating of three stars — not a true 
refl ection of user preference. To ensure that the item’s quality is judged more 
accurately, show users a breakdown of the ratings ( Figure 9.16   ).  

    ALLOW USERS TO RATE AN ITEM USING MULTIPLE CRITERIA 
   When an item may be judged on several criteria (e.g., ambience, quality of 
service), offer users additional evaluation criteria to encourage more precise 
evaluations ( Figure 9.17   ). Providing additional rating criteria may also identify 
specifi c aspects of an item that users favored (or did not favor).   

 FIGURE 9.14      
    Hulu, an application 
for watching TV 
episodes and movies, 
anchors each star 
rating with a verbal 
descriptor.    

 FIGURE 9.15          Netfl ix shows the user’s star ratings in yellow and aggregated average ratings 
(that users have not rated) in red.    
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    Related design patterns 
   To get a rationale for users ’  ratings and encourage participation, consider com-
plementing ratings with REVIEWS. The PERSONALIZATION pattern is also rele-
vant for user ratings, as applications using personalization often rely on user 
feedback to recommend relevant and useful content (see Chapter 4).   

Ratings

 FIGURE 9.16          Amazon shows the rating distribution when users hover over the average rating. 
In addition, to make it easy for users to get to the reviews, it links ratings to corresponding 
reviews.    

 FIGURE 9.17          In addition to asking users to provide an overall rating, TravelPost offers them 
the option to provide a detailed rating using several evaluation criteria.    
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    REVIEWS 
    Problem 
   Although ratings are useful, they do not provide insights in to the reasons for a 
higher or lower rating. In addition, users rating an item may want to share the 
reasons behind their opinions about the quality of an item, satisfaction with a 
transaction, or experience at a location. Showing a simple rating system may be 
limiting because users won’t be able to elaborate on their reasoning.  

    Solution 
   In addition to providing a rating, allow users to write a review that expresses 
their opinions and reasons for the quality of an item or satisfaction with their 
transactions ( Figure 9.18   ).  

    Why 
   Users invariably trust reviews by other like-minded and  “ unbiased ”  users over 
the claims made by the product’s seller (Gauri et al., 2008). Edelman’s Trust 
Barometer (2008) found that about 60 percent of people tended to trust peo-
ple like them — that is, those who shared their interests and held similar beliefs. 
In addition, understanding a range of experiences from different viewpoints 
can help users judge how well an item’s attributes match their needs, and thus 
they can make better informed decisions.  

    How 
   Offer users an option to write a review in addition to rating an item. If an item 
has not received any ratings or reviews, encourage users to be the fi rst to write a 
review ( Figure 9.19   ). 

 FIGURE 9.18          Yahoo! Local allows users to both rate restaurants and write reviews.    
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    ALLOW USERS TO JUDGE USEFULNESS OF EXISTING REVIEWS 
   To encourage users to write quality reviews and to minimize abuse, allow other 
users to vote on the usefulness of reviews ( Figure 9.20   ).  

    ALLOW USERS TO SORT REVIEWS 
   To prevent giving undue emphasis to high or low ratings, show reviews in 
reverse chronological order by default. However, users may prefer to sort 
reviews by high ratings or low ratings (Porter, 2008). Therefore, allow them to 
sort reviews on the ratings and date posted.   

    Related design patterns 
   Reviews usually go hand-in-hand with RATINGS because users are generally 
asked to supplement their ratings with reviews. To improve the quality and use-
fulness of reviews, consider asking other users to indicate whether a review was 
useful and use that information to compute users ’  REPUTATION. In addition, 

Reviews

(a)

 FIGURE 9.19          For unreviewed products, HP asks users to be the fi rst to review them (a). Yelp 
encourages users to review items quickly by recognizing the fi rst reviewer (b).      

(b)
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ask users to LOG IN before allowing them to write reviews to minimize abuse 
and biases (see Chapter 3).   

    VOTE TO PROMOTE 
    Problem 
   Web applications driven by user-generated or user-contributed content      2    need a 
way to determine the most useful or interesting content and make it available 
to the rest of the community.  

    Solution 
   Allow community users to vote in favor of or against submitted items based on 
their usefulness, quality, or  “ interestingness, ”  and promote items with the most 
votes ( Figure 9.21   ).  

    Why 
   In applications with an active user community, the total number of submit-
ted items can be so large that identifying content that users will fi nd useful 

   2  User-contributed content includes pointers to existing resources such as interesting news, video, 
photos, and so forth.   

 FIGURE 9.20      
    Yelp allows users 
to rate reviews as 
 “ Useful, ”   “ Funny, ”  
or  “ Cool. ”     

 FIGURE 9.21          In the  “ New Links ”  tab, DZone.com allows users to vote a story up or down (1). The 
stories that receive the largest number of votes then get promoted to the  “ Popular Links ”  tab (2).    
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and interesting can be extremely diffi cult. Designating a few people to iden-
tify useful stories for the rest of the community would be neither feasible nor 
practical. In addition, if items submitted by users are time sensitive (e.g., news 
stories), delays in surfacing relevant items may compromise the usefulness of 
the application itself. 

   Using a democratic voting process to identify items that deserve to be pro-
moted and shared with other users is perhaps the most optimal way to make 
the application useful. Further, asking users to vote on items they fi nd valuable 
also increases their involvement and participation. 

   This voting approach to promote a story has its downsides, however. Because 
voting is based more on what a user fi nds interesting, rather than the voted 
item’s quality and verifi ability (especially if it’s a news story), often sensational 
stories are surfaced, leaving useful content at the bottom.  

    How 
   Show users submitted items and allow them to vote for or against them. As 
they cast their vote, increase or decrease the vote count and acknowledge that 
they have voted on the item ( Figure 9.22   ). 

    ALLOW USERS TO  “ UNVOTE ”  
   Users should be able to change their minds —  “ unvote ”  an item — if they believe 
they made a mistake. Therefore, ensure that users can change votes ( Figure 9.23   ).  

Vote to Promote

(a)

 FIGURE 9.22          When a user  “ diggs ”  a story on Digg (a), the total number of diggs increases 
by one and the  “ digg it ”  link label changes to text  “ dugg! ”  to prevent additional votes by the 
same user.      

(b)
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    SHOW THE NUMBER OF VOTES FOR ITEMS 
   Show the number of votes received by items so users can determine the popu-
larity of an item in comparison to others ( Figure 9.24   ).  

    TAKE STEPS TO MINIMIZE ABUSE 
   Users may have reasons to promote specifi c items or demote other items and 
may adopt practices to manipulate the voting system. To minimize such abuse, 
consider incorporating one or more of the following: 

    1.     Allow only logged-in users to vote on items. This prevents abuse by not 
letting a few users to artifi cially promote an item up or down.  

    2.     Limit the number of items users can vote for or against within a certain 
time period.  

    3.     Restrict the rate at which an item can be voted up or down.  
    4.     Include criteria other than the total number of votes in computing an 

item’s popularity score. For example, Digg considers the source of the 
story, user history, traffi c in the category to which the items belong, and 
so forth to calculate an item’s  “ interestingness. ”      

    ALLOW VOTING TO BE INITIATED FROM ANOTHER SITE 
   To make it easy to promote an item, many social applications provide the 
means (i.e., widgets) to be placed on other web sites. Once placed on a web 

 FIGURE 9.24         
 Yahoo! Buzz shows 
users the total 
number of votes 
received by a news 
item when a user 
hovers over an item.    

 FIGURE 9.23          Digg allows users to  “ undigg ”  a story on the users ’  profi le pages within 
15 minutes of  “ digging ”  a story.    
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page, users can promote content directly from another web site rather than vis-
iting the application that shows  “ promoted ”  content ( Figure 9.25   ).   

    Related design patterns 
   To allow voting to be initiated from other sites, it’s important that the applica-
tion supports SHARING.   

    USER PROFILE 
    Problem 
   Web applications that require users to log in typically store user informa-
tion. Users need easy access to this information so they can manage (i.e., add, 
update, and remove) it and keep it up to date. In most applications, such infor-
mation is private and accessible only to the account owner. Social applications, 
however allow users to make some or all information public. Typically labeled 
as User Profi le, user account information on such applications is quite detailed 
and may never be completely fi lled out.  

    Solution 
   Allow users to manage their profi les and keep all or part of them private. In 
addition, for social networking applications, extend the User Profi le to include 
users ’  connections and interactions with their online community ( Figure 9.26   ).  

    Why 
   For online community – based applications and social networking applications, 
users ’  identities are revealed through their profi les. The more detailed a user’s 
profi le, the easier it is for other users (and the application) to decide whether 
they share similar interests and whether they can trust him or her before con-
necting (or  “ friending ” ) them. 

   This is not to downplay the fact that users ’  profi les may contain  “ made-up ”  
information when they believe it will improve their appeal to other users — for 
example, in matchmaking applications and online marketplaces. However, part 
of users ’  identities are also established by what others say about them — their 
ratings, recommendations, testimonials, and so forth — and can help, at least to 
a certain extent, to mitigate fraud and misrepresentation.  

User Profi le

 FIGURE 9.25          
YouTube offers users 
several options to 
promote a video on 
applications such as 
Digg and Reddit.    
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    How 
   At the most basic level, user profi les include a name and photo; although the lat-
ter is usually optional. Any additional profi le information should match the pur-
pose of the application. For example, Google Health asks for users ’  demographic 
information, medications, allergies, immunizations, and so forth, whereas 
Match.com, a matchmaking application, asks for information about physical 
and social characteristics and those users prefer for a partner ( Figure 9.27   ). 

 FIGURE 9.26         
 Facebook allows 
users to manage 
their profi les and 
also to indicate how 
they want to share 
personal information.    

(a)

 FIGURE 9.27          Google Health’s profi les include users ’  demographic and medical information 
(a), whereas Match.com’s profi les include physical and social characteristics of users and 
desired partners (b).      

(b)
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    SUPPORT UNIVERSAL IDENTITY OPTIONS SUCH AS OPENID 
   Users may be hesitant when signing up for an application if they feel they may 
have to reenter all their personal information. To facilitate the transfer of such 
information, consider using universal identity options such as OpenID (see the 
REGISTRATION pattern in Chapter 3).  

    MAKE IT EASY TO CONNECT TO KNOWN USERS 
   Social networking applications rely considerably on users ’  network of friends, 
family, and colleagues to improve their experience. However, transferring tens 
or hundreds of contacts can be time consuming. To facilitate the process, social 
networking applications typically offer an import feature from popular email 
applications and use that information to determine which users ’  friends already 
use the application to help them connect with each other ( Figure 9.28   ).  

    LET USERS BUILD THEIR PROFILES GRADUALLY 
   Users typically don’t like to provide detailed personal information when sign-
ing up (see the REGISTRATION pattern in Chapter 3). However, to provide 

User Profi le

(a)

 FIGURE 9.28          imeem, a social networking site for media professionals, offers users an option 
to fi nd friends already on imeem (a) using their existing online address books (b).      

(b)
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useful recommendations and to offer ways to connect them with other users 
with similar interests, it’s important that users ’  profi les be as complete as pos-
sible. To support such opposing user goals and application needs, allow users 
to build users profi les gradually. A common approach to effectively building 
a profi le is to trigger relevant profi le-related questions when users take certain 
actions. For example, LinkedIn asks users profi le-related questions when they 
are requesting to connect with another user or accepting another user’s request 
to connect ( Figure 9.29   ).  

    GIVE USERS AN INCENTIVE TO UPDATE THEIR PROFILES 
   On social networking sites, the value of the application to users grows as they 
increase their connections. In such cases, offering an incentive, monetary or 
otherwise, can encourage people to update their profi les; this also benefi ts 
application providers, as more users may sign up for their service.  

    INDICATE TO USERS THE EXTENT TO WHICH THEIR 
PROFILES ARE COMPLETE 
   To encourage users to complete their profi les, indicate the extent to which they 
are complete. In addition, offer suggestions as to the actions they can take to 
improve the completeness of their profi les ( Figure 9.30   ).  

    ALLOW USERS TO MAKE ALL OR PART OF THEIR 
INFORMATION PRIVATE 
   Profi le pages usually help in three ways: 

    1.     They make it easy for users of the application to fi nd others and learn 
about them, as well as connect with them.  

    2.     They help personalize the application for its users.  
    3.     They help users maintain relevant information about themselves in one 

place.    

 FIGURE 9.29          LinkedIn asks users how they know others when they are trying to connect with 
them. When they respond to the question, their profi les are updated accordingly.    
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   Users should ultimately decide which information they want to keep private, 
even though the more users are willing to share information, the more useful 
the application can be made ( Figure 9.31   ).  

    ALLOW USERS TO USE PSEUDONYMS AND AVATARS 
   In addition to allowing users to indicate which information they prefer to share 
(and not share), allow users to use a pseudonym and an avatar      3    for themselves; 
they are also referred to as  handles . Avatars have been particularly popular in 
forums and gaming applications where users may prefer to take on different 
personas ( Figure 9.32   ). 

   Because pseudonyms and avatars are how users  “ recognize ”  each other in social 
applications (because many of them may not have met in person), it is a com-
mon practice to restrict how often they can be changed. Many applications 
penalize users if they change their pseudonyms and avatars too often, and 
some of them may allow changing only the avatar image but not the pseud-
onym. In addition, to encourage  “ good ”  behavior, online communities may 
restrict access to those who are unwilling to divulge their true identities (e.g., 
matchmaking applications).  

User Profi le

   3  An  avatar  is a textual or graphical representation of a user in an online application.   

 FIGURE 9.30          LinkedIn shows users to what extent their profi les are complete. They also 
suggest that adding a picture will increase profi le completeness to 85 percent.    

 FIGURE 9.31          For each individual piece of information in the profi le, imeem let’s users decide 
whether they want to keep that information private (i.e.,  “ Myself ” ), share it with users in the 
network (i.e.,  “ Friends ” ), or share it with all imeem users (i.e.,  “ Everyone ” ).    
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    MAKE USER PROFILES DYNAMIC 
   For social applications, the user profi le, in terms of information about users 
themselves, does not change enough and may become uninteresting for their 
network friends. To make it more relevant and more interesting, and to com-
municate what is happening in one’s life, make the profi le dynamic by doing 
one or more of the following (Porter, 2008): 

      ■      Show new friends, connections, and groups that a user has joined.  
      ■      Show a list of public comments (i.e., scraps, pokes, wall comments, etc.).  
      ■      Show users ’  status and mood information.  
      ■      Show any recent activities in their applications that they have subscribed 

to (e.g., books they have read, movies they have watched, etc.)    

   Showing such information makes users ’  profi les seem more  “ alive ”  and useful 
for their friends.   

    Related design patterns 
   Because users have to register to set up their account and USER PROFILE, con-
sider the best practices identifi ed in the REGISTRATION pattern (see Chapter 
3). In addition, because users may be interacting with others with whom they 
have no prior experience, they need a way to determine their trustworthiness, 
which may be established through their REPUTATION.   

 FIGURE 9.32          When joining the Xbox 360 community, users can choose a pseudonym (i.e., 
 “ Gamertag ” ) and their avatar image (i.e.,  “ Gamer Picture ” ).    
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    REPUTATION 
    Problem 
   In many community-based web applications, it’s important that users feel com-
fortable interacting or transacting with others with whom they have no prior 
experience. In addition, users may need some indicators to identify the trust-
worthiness or expertise of people who are offering suggestions, solutions, or 
products. Some common scenarios are choosing a seller from whom to pur-
chase an item (e.g., eBay, Amazon Marketplace, NexTag), choosing a book to 
buy (e.g, Amazon), choosing a movie to rent (e.g., Netfl ix), choosing a restau-
rant to visit (e.g., Yelp), trusting a suggestion or an answer offered by a person 
(e.g., Yahoo! Answers), and so forth.  

    Solution 
   Enable some form of reputation system to help users identify those with high 
reputations. The reputation system must not only make it easy to identify and 
compare user reputations, but it should also have a consistent and reliable way 
for building reputations ( Figure 9.33   ).  

    Why 
   Online interactions and transactions (monetary or otherwise) involve two types 
of users:  providers  (or sellers) and  receivers  (or consumers) of services, products, 
and information. In the absence of a face-to-face interaction, providers need a 
way to establish trust or a positive reputation with receivers. Designing a repu-
tation system is then a way to establish criteria for determining trustworthiness 
of providers and receivers within the community. Having a reputation system 
in place, therefore, helps users to better anticipate the likelihood of the out-
come when interacting or transacting with other community users. 

   Further, not all community users are equal — some are more experienced, reli-
able, and credible than others. Distinguishing them helps in determining how 
much weight to give their opinions and recommendations. Finally, using a rep-
utation system is not just a way of establishing trust, but also a way for users to 
build their reputations and is an important motivation for users to participate 
in community-based applications (Porter, 2008).  

Reputation

 FIGURE 9.33          eBay allows buyers to rate sellers on several criteria. Once sellers receive 
98 percent positive feedback, they receive a Power Seller badge.    
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    How 
   Users ’  reputation is typically based on two criteria ( Figure 9.34   ): 

    1.      A user’s connections, actions, and history within the community.  This com-
monly includes how long a user has been an active community member, 
the total number of connections (or friends), the number of followers 
(or fans), the number of recommendations, the number of reviews, and 
so forth.  

    2.      The feedback from other community members.  In other words, what others 
who have no apparent interest in a user’s reputation say about him or 
her (Crumlish, 2004; Porter, 2008). Therefore, a reputation system must 
include a feedback mechanism to judge the quality, timeliness, and accu-
racy of claims made about the products, services, and information. In 
addition, a reputation system should be robust enough to prevent abuse 
and manipulation by its users.    

   Having multiple ways to achieve a reputation is important because it allows 
users to gain reputations in ways that match their behaviors and personali-
ties. Like  connectors  and  mavens  in Malcom Gladwell’s  The Tipping Point  (2000), 
some can achieve a reputation by having a large network and others by writing 
useful and extensive reviews. 

    OFFER USERS A QUICK WAY TO JUDGE A REVIEW’S USEFULNESS 
   Web applications that allow users to submit reviews also allow readers of those 
reviews to judge their usefulness. Allowing all to see the usefulness of submit-
ted reviews reduces the chances of bias and abuse and encourages reviewers to 
submit detailed and relevant information. In addition, the usefulness ratings 
can be used by other users to judge the reputation of the reviewer. 

   To make it easy to rate usefulness, ask users to simply indicate whether a review 
was helpful or useful without accompanying comments or ratings ( Figure 9.35   ).  

 FIGURE 9.34          Yelp offers several ways for users to gain reputation: total number of friends, 
number of reviews, number of fi rst reviews, number of fans, number of lists, number of 
compliments, and so forth.    
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    RECOGNIZE ACHIEVEMENTS OF COMMUNITY MEMBERS 
   Like merit badges, recognizing achievement in communities helps distin-
guish performance, activity, and expertise levels among members. This may 
be as simple as achieving a Power Seller badge on eBay by maintaining a 98 
percent positive feedback score and providing a high level of service to buyers. 
Achieving the Power Seller badge helps buyers know that they are working with 
an experienced eBay seller. It also helps sellers, since they may get more (and 
higher) bids as more buyers feel comfortable transacting with them. 

   Alternatively, the achievement may be in the form of ranked levels as on 
Amazon Web Services forum, where community members earn points by pro-
viding correct and helpful answers. By accumulating points, members achieve 
different score levels and receive associated merit icons ( Figure 9.36   ).  

    ON COMPETITIVE SITES, SHOW USERS ’  RANKS 
   In web applications where users are competing with each other (e.g., Gaming), 
show their relative performance to help them understand where they rank rela-
tive to other users. This may be in the form of a leaderboard, which lets users 
see who the leading users (e.g., top players) are ( Figure 9.37   ). 

   Use leaderboards with caution if they could lead to a perception of cheating. 
For example, Digg abandoned their Top Contributors page because it led to the 
perception of manipulation of the top stories (see  blog.digg.com/?p       �      60). And 
on Amazon, there is a backlash against the reviewer Harriet Klausner, as other 
reviewers feel that she cannot possibly read seven books a day and post reviews 
in order to be the top reviewer (see Is Harriet Klausner for Real?, available at 
  www.bokardo.com/archives/is-harriet-klausner-for-real / ).  

Reputation

 FIGURE 9.35          Amazon asks users whether a review was helpful to them with  “ Yes ”  and  “ No ”  
options. It also clarifi es why users should judge the review by prefacing the question with  “ Help 
other customers fi nd the most helpful reviews. ”     

 FIGURE 9.36         
 Community members 
on the Amazon Web 
Services forum can 
receive merit badges 
(e.g.,  “ Ace, ”   “ Expert, ”  
 “ Guide, ”  etc.).    
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    CLEARLY INDICATE HOW USERS CAN REACH THE NEXT LEVEL 
   When using reputation levels, make it easy for users to determine how they can 
reach the next level. This keeps them interested and motivated to participate 
( Figure 9.38   ).  

    CONSIDER INCORPORATING PEER RECOMMENDATIONS 
   In the reputation systems discussed so far, users indirectly earn a reputation 
based on the swiftness of transactions, quality of the products delivered, useful-
ness of advice, and so forth. Many social networking applications, on the other 
hand, allow users to establish reputations through testimonials or recommen-
dations that they receive. LinkedIn, for example, allows users to write recom-
mendations for others. Users who get recommendations receive a thumbs-up 
icon on their profi les and an indication of how many people have recom-
mended them. 

 FIGURE 9.37         
 Kwanzoo, an 
entertainment 
trivia site, shows 
top players ’  ranks 
and points in a 
leaderboard format. 
It also shows whether 
a user moved up or 
down and by how 
much.    

 FIGURE 9.38          Yahoo! Answers shows users how many points they have accumulated and the 
number of points that they need to get to the next level.    
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   Although it could be argued that peer recommendations are based on past 
interactions, transactions, or services provided, and there are other similar 
forms of reputation systems, an important difference is that the recommenda-
tion action is phrased more directly toward the person rather than the services 
offered or products sold by him or her — that is,  “ recommend this person, ”  
instead of  “ recommend services offered by this person. ”    

    Related design patterns 
   Both RATINGS and REVIEWS patterns may accompany REPUTATION because 
gaining reputation requires users to rate and review the transactions or activi-
ties they are involved with.   

    DISCOVER NETWORK MEMBERS 
    Problem 
   Users new to a social application may not know how to connect with others 
with similar interests or with whom they have lost touch. In addition, users 
who are part of other community-based applications may want to fi nd out if 
anyone on their current  “ friends ”  list is already a member of the community 
they are joining.  

    Solution 
   Make it easy for users to discover network members based on common inter-
ests, past workplaces, other online communities, and contacts (i.e., email 
address books) ( Figure 9.39   ). In addition, recommend friends based on users ’  
profi les and stated interests to make it easy for users to fi nd new  “ friends. ”   

    Why 
   Social networking or community-based applications revolve around connecting 
users with current, past, and potentially future friends and colleagues. Without 
an easy way to connect with them, the community aspect of the application 
disappears.  

    How 
   Social networking applications can help users discover friends in a myriad 
of ways: by email address books, instant messenger (IM) buddy lists, users ’  
existing networks, recommendations, and searches. Having multiple ways to 
discover connections is important, since users may not have fi lled out their 
profi les completely and may use email addresses differently than those in their 
address books. 

    ALLOW DISCOVERY OF FRIENDS BY EMAIL ADDRESS BOOKS 
   Enable users to import their existing address books from popular email appli-
cations such as Outlook, Gmail, Yahoo! Mail, and so forth ( Figure 9.40   ). 

Discover Network Members
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Offer this as an option after users have signed up; it helps in the following ways: 

    1.     To facilitate quick sign-up, users typically provide (or are asked to pro-
vide) very minimal information about themselves. This makes it diffi cult 
to connect them with people they already know in the community. By 
not getting a sense of community after signing up, users may question 
the usefulness of the application and may not return.  

    2.     Accessing users ’  email address books is relatively straightforward once they 
have provided login credentials, which makes it easy for the application to 
help them fi nd and connect with those already in their contact lists.     

 FIGURE 9.39          Facebook offers users several options to fi nd friends: by email (uploading of 
contact fi les too); by schools, colleges, and work locations; and by IM buddy lists. The site also 
offers recommendations via  “ Discover People You May Know ”  based on profi les and current 
network.    

 FIGURE 9.40          When signing up, Yelp offers users an option to fi nd existing friends by matching 
their contact lists on email systems such as Hotmail, Yahoo! Mail, AOL Mail, and Gmail.    
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    ALLOW DISCOVERY OF FRIENDS BASED ON USERS ’  PROFILES 
   Another option is to allow users to discover friends based on their profi les. 
Once users have completed at least part of their profi les with information 
about their workplace or educational institutions, inform them about users 
who match their information ( Figure 9.41   ).  

    ALLOW DISCOVERY OF FRIENDS BASED ON EXISTING CONNECTIONS 
   Allow users to explore their friends ’  profi les and view friends ’  friends to make 
it possible for them to discover common friends they didn’t know were part of 
the community. In addition, rather than making users actively browse friends ’  
profi les to discover common friends, the application can periodically suggest 
friends from users ’  connections who they may know.  

    ALLOW USERS TO SEARCH OTHER COMMUNITY MEMBERS 
   Allow users to search for people ( Figure 9.42   ) in addition to allowing them to 
discover members based on their profi les, address books, and buddy lists (see 
SAMPLE SEARCH and PARAMETRIC SEARCH in Chapter 6).  

    REQUIRE CONFIRMATION OF  “ FRIEND ”  REQUESTS 
   While it’s easy to fi nd network members with whom users may want to con-
nect (i.e., a  “ friend ” ), it should not be an automatic process. It’s important that 
requests to  “ friend ”  someone are acknowledged and confi rmed before adding 
them to their friend lists. In addition, when accepting a request to become a 
friend, it helps to ask them to indicate the nature of their relationship. This 
information can be used to update profi les (and make them more complete) 
and further discover network members with whom users can connect.  

    SUPPORT THIRD-PARTY INTRODUCTIONS 
   Users may want to  “ friend ”  with users they do not know. Although users 
should be permitted to send direct requests to add them to their network, if 
there’s a mutual friend that both users know, allow them to be introduced. This 
may help reduce hesitation on the part of both users in becoming friends.  

    ALLOW USERS TO  “ FOLLOW ”  OTHERS 
   Offer another recently popular  “ friending ”  approach called  “ following, ”  where 
users can visit other users ’  profi le pages and choose to  “ follow ”  their activities 
(or  “ status ”  in Twitter’s case) ( Figure 9.43   ).   

Discover Network Members

 FIGURE 9.41          Using past organizations and educational institutions in users ’  profi les, LinkedIn 
offers options to discover friends.    
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    Related design patterns 
   As users add friends to their networks and indicate their relationship to their 
friends, it offers a good opportunity for the application to update their USER 
PROFILES. In addition, it is important to offer mechanisms for users to grow 

(a)

 FIGURE 9.42          LinkedIn offers users several options to search their membership list (a). They 
also offer a reference search for fi nding people in one’s network who may be able to provide 
references for a candidate (b).      

(b)

 FIGURE 9.43          Twitter allows users to follow other users;  “ followed ”  users ’  activities are then 
shown as updates on the  “ followers’ ”  pages.    
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their network, because the size of the network is an important factor that con-
tributes to their REPUTATION.   

    FRIEND LIST 
    Problem 
   Users are likely to communicate with the same core group of people — friends, 
colleagues, family, and acquaintances. Requiring them to remember their infor-
mation every time they want to contact someone would make the interaction 
ineffi cient.  

    Solution 
   Allow users to create and maintain a friend list ( Figure 9.44   ); friend list is also 
referred to as a  “ buddy list. ”  In addition, allow users to group their friends to 
make it easier to fi nd them and communicate as a group.  

    Why 
   A friend list is similar to an address book and enables users to fi nd their friends 
and their profi le information quickly. In addition, like address books, many 
users of social networking applications have tens to hundreds of friends. If pre-
sented just as a simple list or paginated list, fi nding friends can become diffi cult. 
Therefore, it’s important for users to be able to group their friends based on their 
relationship, how frequently they interact, how they were introduced, and so on. 
In essence, this helps users maintain, if they so desire, an accurate  “ social graph ”  
of their friend list. Furthermore, this feature also allows them to tailor their pri-
vacy controls and send messages to them as a group instead of individually.  

    How 
   Update users ’  friend lists whenever they accept a request to become a friend or 
when their request to  “ friend ”  someone is accepted. 

Friend List

 FIGURE 9.44          MySpace allows users to view and manage their friend lists on the My 
Friends page. In addition, it allows users to group friends into separate categories. They can 
also indicate privacy settings in terms of who can view the categories they create.    
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    ALLOW USERS TO GROUP THEIR FRIENDS 
   Users may want to group their friends to make fi nding them easier — for exam-
ple, they may want to group them based on the nature of their relationship or 
on the frequency of their interaction with them. To afford maximum fl exibil-
ity on how they want to organize their friends, allow them to create their own 
groups. If users have created groups, make assigning friends to a group part of 
the accept (or  “ request to add ” ) process ( Figure 9.45   ). 

   MAKE THE FRIEND LIST EASILY ACCESSIBLE 
   Among the common reasons users visit social applications is to interact with 
their friends or see their status and history. To enable quick access to such 
information, make it easy for them to access their friend list. Most social appli-
cations allow users to see a list of friends on their home pages.  

    ALLOW USERS TO VIEW THEIR FRIENDS ’  ONLINE STATUS 
   An important reason to maintain a friend list is to enable messaging between 
friends (both synchronously and asynchronously). To initiate synchronous mes-
saging (i.e., chats), it’s important to know if a friend is online ( Figure 9.46   ; see 
the MESSAGING and PRESENCE INDICATOR patterns later in this chapter).   

    Related design patterns 
   To promote communication with friends, both the MESSAGING and 
PRESENCE INDICATOR patterns usually accompany FRIEND LIST. In addi-
tion, to make it easy to fi nd people, a friend list is often shown as an IMAGE 
GRID (see Chapter 7).   

 FIGURE 9.45          Orkut allows users to group their friends into different categories. By default, 
they offer the groups  “ best friends, ”   “ family, ”   “ school, ”  and  “ work ” ; users can also create 
their own groups and put the same friend in more than one group.    
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    GROUPS AND SPECIAL-INTEREST COMMUNITIES 
    Problem 
   Users need a way to connect with those with similar interests and experiences 
so that they can learn, share their knowledge and opinions, build relationships, 
grow professionally, grow their networks, and so forth.  

    Solution 
   Allow users to join and create groups, also referred to as forums or online 
communities ( Figure 9.47   ).  

    Why 
   One of the reasons users participate in community-based applications is to 
connect with those who share similar interests and experiences. Enabling users 
to create groups and connect with others is therefore essential because it con-
tributes to a sense of community and encourages participation. For companies, 
forums and communities are also useful for customer support because they 
allow customers to help each other and, in the process, reduce support costs.  

Groups and Special-Interest Communities

(a)

 FIGURE 9.46          MySpace allows users to fi lter their friend list by who is online (a). Gmail, on the 
other hand, shows a green bullet in front of online users (b).      

(b)

 FIGURE 9.47          LearnHub, a site that supports educational communities, allows users to join 
existing ones or to start their own community.    
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    How 
   Groups or online communities are virtual places where users with like interests 
can share and connect with each other. Therefore, a community can be in the 
form of discussion groups around a topic (e.g., Usenet); groups created within 
a social networking application (e.g., Facebook); discussions around social 
objects such as photos, music, movies, books, and so forth (e.g., YouTube, 
Flickr); comments in response to a blog entry (e.g., blogger); or communities 
created by companies to support their customers (e.g., Dell Support Forums). 

   Groups can be derived dynamically by using shared tags ( Figure 9.48   ), or users 
can create them explicitly based on their specifi c interests ( Figure 9.49   ). Creating 
groups dynamically is a good way to discover people who share common inter-
ests. However, such implicitly created groups may not be sustainable because users 
have not chosen to be part of that group. Explicitly formed groups, on the other 
hand, require users to join them and may have better chances of surviving. 

   Groups may also be created around specifi c events by people attending, or 
those wishing to attend, an event. Events are just a type of group with location 

 FIGURE 9.48          43 Things creates groups dynamically based on tags.    

 FIGURE 9.49         
 Facebook allows 
users to create their 
own groups.    
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and dates. A good example is SlideShare (  www.slideshare.net  ), where users can 
create event-based groups. The advantage of event-based groups is that they can 
allow users to join groups for specifi c dates and locations. 

    ALLOW USERS TO MAKE GROUPS PUBLIC OR PRIVATE 
   Groups created by users can be either public or private ( Figure 9.50   ). Public 
groups are helpful for general-interest subjects, such as cooking, hiking, poli-
tics, and so forth, that are likely to invite participation from many users. These 
public groups may spawn more specialized subcommunities as their users ’  
interests demand. Private groups are typically created by users who have very 
specifi c goals or are dealing with topics that are sensitive in nature. 

   Public groups can be joined by anyone and may or may not require acceptance 
by the creator of the group. Private groups, on the other hand, are restricted to 
those invited by the creator of the group. Joining public groups is usually as 
easy as clicking  “ Join this group ”  and confi rming the intent.  

    ENCOURAGE USERS TO JOIN AND PARTICIPATE 
   Users generally prefer to join groups or communities that are active. Therefore, 
it is important to show indicators of group activity such as number of users, 
number of posts, number of replies, recency of posts, and so forth ( Figure 9.51   ). 

   It also helps to show a gallery of active group users. This may be done by show-
ing users ’  avatars as part of the discussion and/or showing a gallery of new or 
active community members.  

    SHOW USERS THEIR FRIENDS ’  GROUPS 
   Because users share some commonality with their friends, they are more likely 
to join the groups to which their friends also belong. Therefore, it’s important 
for users to see the groups their friends have joined.  

Groups and Special-Interest Communities

 FIGURE 9.50          Facebook categorizes groups into open, closed, and secret groups. Open groups 
are public groups, secret groups are private groups, and closed groups are semipublic, since 
they require approval of the group administrator to join.    
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    CREATE COMMUNITIES TO INVITE IDEAS AND SUGGESTIONS 
   It is not necessary to have communities started only by users. They may be started 
by companies to invite comments and feedback from customers ( Figure 9.52   ). 

   Several companies have used communities to shape their products and service 
offerings. Salesforce.com uses the IdeaExchange community to invite ideas 
from users and ask them to promote or demote ideas on their product road-
map (see  ideas.salesforce.com/popular/ideas_under_consideration ).   

 FIGURE 9.51          Flickr shows users the number of group members (a), the  “ photo pool ”  (b), and 
a list of ongoing discussions (c) to indicate activity and interest in the group.    

 FIGURE 9.52          Rally Software uses communities to support new and existing users, share their 
release backlog, invite users to request features, and so forth.    
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    Related design patterns 
   TAG CLOUDS are important navigation mechanisms for dynamically created 
groups because users can click relevant tags and navigate to the desired group 
(see Chapter 5). In addition, as users participate in communities, they may 
gain a REPUTATION based on the quality of their contribution.   

    MESSAGING 
    Problem 
   One of the reasons users participate in an online social community is to be 
able to communicate with one another. This may be in the form of a conversa-
tion (i.e., chat) or as a message that can be responded to later. Also, in some 
instances, users may want to send a broadcast message — that is, send a message 
to several people at once — and they may not necessarily need a response.  

    Solution 
   Enable users to communicate with each other synchronously (e.g., chat) or 
asynchronously (e.g., messages, pokes, scraps, etc.) ( Figure 9.53   ).  

    Why 
   An important aspect of being in an online community and sustaining it is to 
encourage communication among its members. The easier it is for users to 
communicate with each other, the more likely that the community will thrive 
and be able to sustain itself.  

    How 
   Allow users to communicate with each other synchronously in real time using 
Instant Messaging (IM) features (e.g., chat), as well as asynchronously via send-
ing messages to one another or posting messages on a shared public area. The 
most common asynchronous messaging options are to allow users to send pri-
vate messages to an individual ( Figure 9.54   ) or posting comments on shared 
areas (e.g.,  “ walls ”  on Facebook). 

    TO FACILITATE CHATS, SHOW FRIENDS ’  ONLINE STATUS 
   Because synchronous messaging requires users to be online simultaneously to 
initiate conversation, indicate whether users are online ( Figure 9.55   ; see also 
the PRESENCE INDICATOR pattern next for additional details).  

Messaging

 FIGURE 9.53         
 Facebook offers users 
several messaging 
options: send an 
email, chat in real 
time (a green bullet 
indicates that the user 
is online), and poke 
(a nonverbal 
message).    
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    SUPPORT BROADCAST MESSAGES 
   Although one-to-one communication between users is effective via messaging 
options such as chat and email, users may want to write a message for every-
one to see. It’s a broadcast message rather than a message targeted to a specifi c 
person in the network. Several different terms are in use today to indicate this 
feature, such as  walls  (e.g., Facebook),  scraps  (e.g., Orkut), and  comments  (e.g., 
MySpace) ( Figure 9.56   ).  

    ALLOW USERS TO INDICATE THEIR MESSAGING 
PREFERENCES 
   Because broadcast messages, such as comments and scraps, are part of a user’s 
profi le, they are visible to anyone who is granted access to profi les. However, 
allow users to manage permissions so that they can specify who can write and 
view comments ( Figure 9.57   ). Once set, it’s important that such preferences be 
clearly indicated on users ’  profi le pages ( Figure 9.58   ).   

    Related design patterns 
   To allow users to communicate synchronously (i.e., in real time), it’s impor-
tant that they know when their  “ friends ”  or  “ contacts ”  are online. Having a 
PRESENCE INDICATOR can help communicate users ’  online status and will-
ingness to converse.   

 FIGURE 9.54          LinkedIn allows users to communicate with each other using the  “ Send a 
Message ”  option.    

 FIGURE 9.55          Facebook shows users the number of their friends who are online.    

 FIGURE 9.56          Facebook allows users to post comments on their friends ’   “ walls. ”     
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    PRESENCE INDICATOR 
    Problem 
   In applications that allow users to interact with each other and maintain their 
friends (or contact) list, users may want to know whether they can initiate a 
real-time conversation with one or more friends.  

Presence Indicator

(a)

 FIGURE 9.57          Facebook allows users to specify who can write comments on the wall (a). 
It also allows specifi c users to be excluded from writing comments (b).      

(b)

 FIGURE 9.58          Yahoo! Answers indicates users ’  communication preferences on their profi le 
pages. In this example, the user has chosen to not communicate via either IM or email.    
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    Solution 
   Show users an indication of whether another user is online ( Figure 9.59   ). 
However, respect each users ’  privacy preferences and indicate their online 
status accordingly.  

    Why 
   An important purpose of community-based applications is to promote interac-
tion and communication among its members. Although this can be achieved 
by offl ine messaging approaches such as email, allowing real-time communica-
tion promotes a better sense of community. Therefore, knowing whether a user 
is online is important because it can suggest to others that they can initiate a 
conversation.  

    How 
   Like instant messaging (IM) programs (e.g., AOL Instant Messenger, Yahoo! 
Messenger, MSN Messenger), use a status image or some other marker to indi-
cate whether a user is online. 

    ALLOW USERS TO INDICATE THEIR ACTIVITY STATUS 
   A recent trend is to allow users to indicate their activity status along with their 
presence indicator ( Figure 9.60   ). This approach is also referred to as  status 
casting  (popularized by Twitter, which allows users to send short messages 
informing others of what they are doing). Status casting is similar to sta-
tus messages in IMs, where users indicate their current status such as  “ Busy, ”  

 FIGURE 9.59         
 Meebo, an online 
IM aggregator, 
shows users their 
contacts and online 
statuses. Like other 
desktop-based 
instant messaging 
aggregators, it 
groups offl ine 
users separately 
and distinguishes 
contacts ’  IM account 
types with icons.    
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 “ Out to lunch, ”   “ Be right back, ”  and so forth, except that many of the IMs offer 
preset options for users to choose from in addition to allowing users to set 
their own messages.  

    ALLOW USERS TO SET THEIR STATUS PREFERENCES 
   For privacy, or other reasons, some users may choose not to display their online 
presence indicator and status to others. Or they may want (or not want) only 
certain users to see their online status. To accommodate such preferences, allow 
users to identify those who can (and cannot) view their status.   

    Related design patterns 
   Online presence indicators are useful not just for knowing if other users are 
online but also in deciding whether to initiate a conversation with them. 
Therefore, the PRESENCE INDICATOR pattern is usually accompanied by the 
MESSAGING pattern.   

    SHARING 
    Problem 
   Users may want to share content — photos, videos, news articles, and so forth —
 with others; the content being shared may or may not belong to the person 
sharing it.  

    Solution 
   Enable users to share content with others ( Figure 9.61   ).  

    Why 
   There are several reasons why users may want to share information, including 
(Porter, 2008): 

      ■      To keep family and friends informed  
      ■      To share unique and enjoyable experiences  
      ■      To reciprocate  
      ■      To help answer others ’  questions or do research  
      ■      To introduce people to one another  
      ■      To share laughs    

Sharing

(a)

 FIGURE 9.60         
 Facebook allows 
users to indicate 
what they are 
working on (a). Once 
they indicate their 
status, it is shown to 
other users (b).      

(b)
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   An interesting by-product of sharing is that it may help users increase their 
reputation within the community — by recognizing them as experts in some 
fi elds (see the REPUTATION pattern earlier in this chapter). In addition, sharing 
is the foundation of social interaction. For a community to thrive (and survive), 
whether online or offl ine, it’s essential that it support sharing and improve par-
ticipation and interaction among its community members.  

    How 
   Porter (2008) identifi ed two forms of sharing:  implicit  and  explicit . Implicit shar-
ing occurs when content is shared by virtue of users ’  participation in a commu-
nity. For example, when users bookmark a page on Delicious, upload photos to 
Flickr, or put videos on YouTube, the items are implicitly shared with the rest 
of the community, unless they are marked as private. Implicit sharing doesn’t 
require any specifi c action from other users either. Items are shared with com-
munity users as soon as they are posted or made available to the application 
( Figure 9.62   ). Explicit sharing, on the other hand, requires users to send an 
explicit message, usually via an email, to access content on applications such as 
Google Docs, Zoho, Delicious, and others. 

    ALLOW USERS TO SHARE CONTENT VIA EMAIL 
   The most basic sharing feature is to allow users to send interesting content 
(e.g., news stories, recipes, photos, videos, travel plans, etc.) via email. Allow 
users to share content entering one or more recipient names and their email 
addresses (and their own information to let recipients know who is sending 
the information). The shared content may be part of the email or sent as a link 

 FIGURE 9.61         
 SlideShare offers 
several sharing 
options. When 
someone uploads 
a slideshow, it’s 
automatically 
shared with others. 
In addition, users 
can click  “ Share 
this slideshow ”  
to invite specifi c 
people to view it, 
or they can share 
it with the general 
population by 
adding the link to 
applications such 
as Digg, Reddit, and 
MySpace.    
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depending on the nature and size of the content. For example, recipes may be 
included in the email itself, but photos and videos may require recipients to 
follow a link provided in the email. 

   To ensure that users who initiate sharing are human, consider using CAPTCHA 
(see Chapter 3). In addition, to quell users ’  concerns about the applica-
tion provider ’ s intent to harvest email addresses, include a link to the privacy 
policy.  

    ALLOW USERS TO POST CONTENT ON OTHER SITES 
   With increasing user participation, it’s important to make sharing easier 
through third-party applications as well. Many applications and content sites 
now allow users to promote content on their applications through sites such as 
Digg, Facebook, Delicious, and so forth ( Figure 9.63   ).  

Sharing

(a)

 FIGURE 9.62          Users ’  photographs are shared with all the Flickr users (a), unless marked as 
private when uploaded (b).      

(b)
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    SET UP PERMALINKS 
   Permalinks are permanent URLs for web content and make it easy to link to a 
specifi c blog or forum post. Content that may move from its current location 
(e.g., home page or the front page of a blog) benefi ts from having a permalink 
because the link does not change and therefore makes it easy for other users to 
link to it. 

   For example, with blogs, the main blog page changes as new entries are posted. 
When a blog entry fi rst appears, it may be at the top of the page and then 
moves down the page as more entries appear, eventually getting pushed to 
a different page. To make sure that users can access the entry any time in the 
future, allow users to access it using its permalink. 

   Permalinks are also useful when content is likely to be linked from sources 
other than the application providing the content. In addition, permalinks are 
typically designed to be easier to read compared to the original URL.          

   Using the format shown in the following Tip allows search engines to extract 
permalinks and establish the relationship between the documents rather than 
deciphering the relation from the anchor (i.e.,      <a>         ) tag.     

 FIGURE 9.63         
 SlideShare allows 
users to share a 
presentation to 
a variety of web 
applications.    

        TIP      
   Include the permalink of a page within the 

HTML using  rel     �      " bookmark "   as follows: 
              <link rel     �      " bookmark "  href     �      " permalink URL "  />                    

    ALLOW CONTENT TO BE EMBEDDABLE 
   Allow content such as videos, music, threaded discussions, and so forth to be 
shared by making it embeddable in applications other than where the origi-
nal content resides. Make embedding content easy by offering users the neces-
sary HTML (or JavaScript) to copy and paste it on a web page of their choice 
( Figure 9.64   ).  
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    OFFER PRINTABLE VERSIONS OF THE PAGE 
   Not all sharing happens online. There are users who prefer to share printed 
materials. Offer them options to view a printer-friendly version of the page or a 
PDF ( Figure 9.65   ). They can then print the page or share it offl ine. If they have 
Adobe Acrobat, users may fi nd it easier to annotate the material as well.   

    Related design patterns 
   To prevent spam or submissions by automated web crawlers, CAPTCHA is 
often used when users share content with others (see Chapter 3). SHARING is 
also the fi rst step for COLLABORATION.   

    COLLABORATION 
    Problem 
   When sharing, users may not want to just share information with others but also 
to work with them collaboratively so that all can contribute to the fi nal result.  

    Solution 
   Enable collaboration such that the participants can work on the same item (e.g., 
documents, worksheets, etc.) at the same time or by taking turns ( Figure 9.66   ).  

Collaboration

 FIGURE 9.64      
    Not only does 
YouTube make it easy 
for users to embed a 
video on web pages 
of their choosing, but 
it also allows them 
a few customization 
options.    

 FIGURE 9.65          Knowledge@Wharton not only offers users the online options to read the article, 
listen to it, and share it with others, but it also promotes offl ine use by allowing the download of 
the audio and article’s PDF version.    
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    Why 
   For their successful completion, many tasks require collaboration between two 
or more people. The nature of collaboration is often in real time, where all 
participants work (i.e., discuss, write, sketch, chat, etc.) simultaneously; or col-
laboration may be of a turn-taking nature, when only one person works on the 
item at a time and then sends it on to others.  

    How 
   Collaboration involves several activities: sharing information with others, coordi-
nating and inviting others to participate, working together on shared documents, 
reviewing changes and updates, and, if necessary, reverting to older versions. 

    ALLOW USERS TO SPECIFY THE NATURE OF SHARING 
   As a fi rst step in collaboration, users must share the item with others and spec-
ify how the item should be shared. The item’s owner can determine whether 
the people with whom the item is shared can view the item, comment on it, 
and/or modify it ( Figure 9.67   ).  

    FACILITATE SCHEDULING 
   Coordination is an important aspect of working together. An important task 
when working together is to determine a mutually convenient time for all partic-
ipants. This can be done in several ways. One approach is to allow participants 
to share their schedules so that available times can be discerned by viewing them 
at the same time. Many calendar web applications allow users to share their cal-
endars to help identify times that are open for scheduling ( Figure 9.68   ). 

   When sharing calendars is not possible, a common approach is to have the 
team leader suggest a few times and let the rest of the team members vote on 
the preferred times ( Figure 9.69   ). 

 FIGURE 9.66          Google Docs allows multiple users to work on the same worksheet at the same 
time. To distinguish among participants, they are assigned different colors. It also allows them to 
chat while working on the same document, further facilitating collaboration.    
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 FIGURE 9.67          Buzzword (from Adobe) allows users to indicate the roles of users with 
whom the document is shared:  “ Co-author, ”   “ Reviewer, ”  or  “ Reader. ”  A reader can only view 
the document, a reviewer can read and comment on the document, and a co-author can 
read, comment, and modify the document.    

 FIGURE 9.68          This example from Google Calendar shows four shared calendars. Once shared 
and overlaid on each other, it’s easy to see that the only open time for all four users is on 
Tuesday from 12:00 to 12:30  P.M .    

 FIGURE 9.69          To fi nd a mutually convenient time, Doodle.ch allows users to create a poll and 
have the rest of the team members respond by checking convenient times to hold a meeting or 
schedule an event.    
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   Not all meetings can be scheduled. Often, when chatting or having a conver-
sation, users may want to share a document or start a collaborative session. 
Allow users to have such impromptu meetings to improve collaboration (see 
the PRESENCE INDICATOR pattern earlier in this chapter).  

    ALLOW ADDITIONAL MODES OF INTERACTION 
   While working in real time, either on the same document or brainstorming 
using a whiteboard, improve collaboration by letting participants see each other, 
chat with each other, talk to each other, write notes, and so forth ( Figure 9.70   ).  

 FIGURE 9.70          Adobe’s ConnectNow allows users to chat, take notes, view each other on a 
web cam, talk, and so forth while having a meeting or collaborating on a whiteboard.    

(a)

 FIGURE 9.71         
 While showing 
users who is editing 
the document (a), 
Adobe Buzzword 
does not permit 
simultaneous 
changes. If users 
attempt to do so, a 
message indicating 
the reason they are 
 “ locked ”  from 
updating the 
document is 
shown (b).      

(b)
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    ALLOW USERS TO MANAGE REVISIONS 
   When working together on the same document, it’s important that users are 
not overwriting one another ’ s updates. The application should create necessary 
 “ locks ”  to make the interaction relatively seamless, rather than having users 
 “ check out ”  documents to make changes and then  “ check in ”  the updated doc-
uments ( Figure 9.71   ). 

   When several participants work on a document, it’s important to know what 
changes were made and who made them. Most applications allow users to 
select versions of the document and show a comparison by highlighting what 
was added, deleted, and changed ( Figure 9.72   ). 

   Once users have identifi ed the changes, if they do not agree with the changes 
or prefer a previous version of the document, they should be allowed to revert 
back to any of the previous versions ( Figure 9.73   ). This is very common in 

Collaboration

 FIGURE 9.72          When comparing revisions, Google Docs indicates the changes that were made 
and who made them.    

 FIGURE 9.73          Zoho Writer shows users the documents ’  version in the  “ Show version ”  
dropdown list. Users can view any version and then click  “ Revert ”  to return to that version 
of the document. Note that this feature is enabled for users regardless of whether they are 
collaborating.    
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wikis,      4    where pages can be added, edited, or deleted by any of the participants. 
Most wikis, therefore, allow users to roll back the pages to previous versions.   

    Related design patterns 
   The fi rst step in COLLABORATION is SHARING documents or other artifacts; 
in addition, to facilitate collaboration, MESSAGING among users is essential.          

   4  A wiki is a web application that allows users to collaboratively create, edit, and link web 
pages using a very simple markup method; more recently, wikis have provided rich-text editing 
capabilities as well.   
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    INTRODUCTION 
   Web applications designed for global audiences need to address two important 
issues in their design:  internationalization   and  localization  (Aykin, 2000) :     1   

      ■       Internationalization  (I18N )      2   is the process of designing an application so 
that it can be adapted to various languages and regions without engineer-
ing changes.  

      ■       Localization  (L10N) is the process of adapting an application for a specifi c 
region or language by adding locale-specifi c components and translating text.    

   Internationalizing web applications is an important step toward localization. 
Not only can it decrease the total effort of localization by half (Hurst, 2007), 
but it can also eliminate the need to develop region- and language-specifi c 
versions of the applications. The process of internationalization helps incor-
porate necessary fl exibility and adaptability in web applications during the ini-
tial design (and not just during localization) and requires paying attention to 
cultural norms and preferences, color choices, image appropriateness, and so 
forth (EXTENSIBLE DESIGN). In addition to designing for extensibility, design-
ers must ensure that formats used for dates (DATE FORMAT), times (TIME 
FORMAT), numbers (NUMBER FORMAT), and currencies (CURRENCY AND 
CURRENCY FORMAT) follow familiar conventions and do not require undue 
effort for their interpretation (see the Geolocation sidebar). 

   Once applications are localized, it ’ s important for users to be easily able to 
navigate to desired local applications (GLOBAL GATEWAY) and/or change the 
language while interacting with an application (LANGUAGE SELECTOR).                        

                                             Internationalization  
 CHAPTER 10  CHAPTER 10 

   1  A related term is  globalization  (sometimes abbreviated as G11N), which refers to the process of 
preparing both the application and the business for international markets (Aykin, 2000).   
   2  The terms  internationalization  and  localization  are sometimes abbreviated as I18N and L10N, 
respectively. The 18 in I18N refers to the number of letters between the  I  and  N  in the word 
 internationalization ; similarly, the 10 in L10N represents the number of letters between the 
 L  and  N  in the word  localization .   
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   Although this chapter addresses a few of the important patterns, interna-
tionalization and localization are very rich topics. Readers are encouraged to 
consider the resources listed in the References at the end of the book, most 
specifi cally del Galdo et al. (1996), Aykin (2004, 2006), Yunkers (2002), and 
Ishida (2008).  

      EXTENSIBLE DESIGN 
    Problem 
   Although web applications are designed primarily for users in a region and for 
a language, designers may want to make them available in other regions and 
languages in the future.  

    Solution 
   Design web applications so that they do not favor any particular language or 
country and, when localized, they do not require a complete overhaul of the 
user interface or content, except for translation. This requires identifying and 
separating country- and language-specifi c application elements and its user 
interface and ensuring that none of the localizable elements are  “ hard-coded ”  
in it.  

    Why 
   EXTENSIBLE DESIGN is the core of internationalization. It prepares web applica-
tions for localization and eliminates the need to create country- or language-spe-
cifi c versions. By having only one core version, not only does maintaining code 
become easier, but so does ensuring consistency in the user interface among 

          GEOLOCATION      
   To present appropriate formats for date, time, number, and currency by default, many 

applications use the  geolocation  approach. Geolocation refers to identifying the geo-

graphic location of the computer on the Internet. Knowing the geographic location of 

the computer, and thus the location of its user, web applications can direct users to an 

appropriate region-specifi c version of the application. For example, users from India typ-

ing   www.google.com   can be directed to   www.google.co.in  , and those from Japan can be 

directed to   www.google.co.jp  . Geolocation can also be used to make a reasonable guess 

about users ’  date, time, number, and currency preferences. For example, users access-

ing the application from the United States can be shown prices in U.S. dollars ( $ ), and for 

those accessing the application from Japan, they can be shown prices in yen (¥).     
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language-specifi c instances of the application. Furthermore, by making web 
applications locale-independent and culture-neutral, extensible design avoids 
design elements that may be misinterpreted or offensive to other cultures. 

   An extensible design also helps make web applications more accessible to 
people with disabilities. For example, by designing the application such that it 
can accommodate expansion in text size when translated to other languages, it 
enables users with poor eyesight to enlarge text without affecting the page layout 
(see Chapter 11).  

    How 
   Extensible design encompasses all aspects of user interface design: markup, 
images, messaging, terminology, and so forth. Following are some of the best 
practices for developing an extensible design. 

    USE THE UTF-8 ENCODING FORMAT FOR WEB PAGES 
   Character encoding refers to mapping the characters (alphabets, numbers, 
punctuation marks, etc.) to a unique number (e.g.,  A  is mapped to 65 in ASCII      3    
encoding format). It helps web browsers determine the characters to display 
on a web page. Selecting the character-encoding method, therefore, determines 
the languages a web application may be able to support. Appropriate selection 
is also important for web applications that are designed to support users who 
may prefer languages other than English for inputting data. 

   The original encoding method, ASCII, is based on the English alphabet and 
supports 94 characters. ISO 8859-1, an extension of the ASCII encoding 
method, is based on a multinational character set and supports 191 charac-
ters from the Latin script. Although it supports English and several European 
languages, it doesn’t support Asian language characters sets such as Chinese, 
Japanese, Indian, and several others. UTF-8 encoding method encodes all 
characters in the Unicode standard and thus supports the characters of most 
languages in the world. Therefore, to allow maximum coverage in terms of lan-
guage support, use the UTF-8      4    encoding format. 

   Specifying the encoding method for web pages is pretty straightforward. Here 
are some examples: 

      ■      XHTML: 

        < meta http-equiv =  " content-type "  content =  " text/html; 
charset = utf-8 "  / >       

      ■      JSP (Java Server Pages): 

        < %@ page contentType =  " text/html; charset = utf-8 " 
pageEncoding =  " utf-8 "  % >         

Extensible Design

   3  ASCII stands for American Standard Code for Information Interchange and is pronounced 
 “  æ ski. ”    
   4  UTF-8 refers to Unicode Transformation Format-8-bit version.   
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   For additional information on UTF-8 and Unicode standards, visit  www.utf-8.
com/  and  www.unicode.org/faq/utf_bom.html .  

    AVOID USING PRESENTATIONAL TAGS IN THE MARKUP 
   Instead of using tags such as   � b �   and   � i �   in the markup, use their seman-
tically equivalent tags such as   � strong �   and   � em �  . Using presentational 
tags makes localization diffi cult because different languages have different 
approaches to emphasize text. For example, Japanese authors avoid emphasiz-
ing text by making it bold or italic because their characters are too complex for 
such text treatment (Ishida, 2008); instead, they use  wakiten  (boten marks) for 
emphasis ( Figure 10.1   ).   

      ALLOW FOR TEXT EXPANSION 
  On average, non-English languages take up to 30 to 40 percent more space 
than English ( Figure 10.2   ). This text expansion is commonly referred to as  text 
swell  and must be taken into account when localizing pages to European lan-
guages; localizing pages to Asian languages generally requires less space than 
English. To allow for text swell, design pages such that localizing to another 

 FIGURE 10.1          Japanese authors prefer using boten marks for emphasis instead of 
making text bold or italic. The Cascading Style Sheets level 3 (CSS3) fonts module 
supports these native forms of emphasis (see CSS3 and International Text at   www.
w3.org/International/articles/css3-text/#Slide0200  .)    

English: Add Note
German: Addieren Sie Anmerkung
Spanish: Agregue La Nota
French: Ajoutez La Note

 FIGURE 10.2          The phrase  “ Add Note ”  expands by 50 to 100 percent when translated to some 
European languages.    

        NOTE      
   Semantic structure helps in improving accessibility as well. See the SEMANTIC MARKUP 

pattern in Chapter 11 for more information     
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language won’t affect page layout. Some common approaches to allow for text 
expansion are: 

      ■      On pages with form elements, especially those that have multicolumn 
layouts, place labels above the form elements. Text swell caused by 

Extensible Design

 FIGURE 10.3          eBay’s registration form places labels above the form controls (a). When the 
page is translated to German, the page layout remains unaffected (b).      

(a)

(b)
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translation then can be easily accommodated without affecting page lay-
out ( Figure 10.3   ).  

      ■      Do not force form elements or tabular data to fi xed widths. Data in form 
elements such as buttons and dropdown lists may get clipped or appear 
in multiple lines, giving the page an unprofessional appearance. Similarly, 
translated data in narrower columns may cause information in a table cell 
to spill over to adjacent cells, or information may end up in several lines, 
making tabular data diffi cult to read. For secondary data, it may be accept-
able to truncate or expand the data based on the browser window’s width 
( Figure 10.4   ).  

      ■      Allow graphical elements to expand vertically and/or horizontally. 
Designing visual elements that allow for text swell makes their reuse 
possible, regardless of the language to which the application is localized 
( Figure 10.5   ).  

      ■      Allow suffi cient space for icon labels. Because icons are not universally 
understood (see the ICONS pattern in Chapter 12), they are usually sup-
plemented with a text label. Labels placement and icon design should 
also be accounted for with text expansion to avoid potential design issues 
during localization ( Figure 10.6   ).     

      DESIGN MESSAGES TO ACCOMMODATE VARIABLE TEXT 
   Variable text, also referred to as  concatenated strings , refers to text that is con-
structed using both static and variable text fragments and is usually presented 
in sentence form. For example,  Figure 10.7   (a) shows Google’s search results 
page with the message  “ Results  1 – 10  of about  1,620,000,000  for  website.  ”  
Variable texts in this message are the number of results being shown (1 – 10), 
the total number of search results (1,620,000,000), and the search query (web 
site). A similar message on Google India in  Figure 10.7 (b) has a different order 
of variables. It fi rst displays the total number of search results (194,000), the 
number of results being shown (1 – 10), and the search query (    ).Google 
Japan in  Figure 10.7 (c) has a different order of variable text starting with the 

 FIGURE 10.4          As the browser window expands, Gmail shows more text in message rows 
without affecting page layout. For narrower browser widths, Gmail truncates data and shows 
an ellipsis at the end.      
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 FIGURE 10.5          The  “ account ”  box on Blogger.com uses a box with rounded corners. When 
translating from English (a) to Spanish (b), more space is required to accommodate the 
translated information. Because of the box’s extensible design, it can easily accommodate 
additional vertical space without affecting the layout.      

(a) (b)

        TIP      
   Allowing for text expansion is important even for web 
applications that are not going to be localized. When 

ignored, page design can break down or content may become 
diffi cult to read for users who prefer larger text.     

(a)

 FIGURE 10.6          Flickr shows icon labels when a page is in English (a) but removes them when 
showing the page in other languages (b). Instead, they are shown as tooltips. This may be 
because the labels are embedded in the images requiring a different set of images for each 
language. In addition, because the translated labels require more space, it may be diffi cult to 
fi t all the icons in the available space.      

(b)
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search query (web site), the total number of search results (1,150,000,000), 
and then the number of results being shown (1 – 10). 

   If messages are coded so that a variable text fragment is simply inserted in a 
static message, it would be almost impossible to localize the message. To make 
localization easier, therefore, it’s important that code accommodates changing 
the sentence structure and reordering of the variables. Possible solutions are 
to either have the entire message translated or have a different way of present-
ing information, usually in a nonsentence form by separating the label and the 
variable text (e.g., Total number of search results: 200) (Hurst, 2007).  

    AVOID EMBEDDING TEXT IN IMAGES 
   Avoid including text in images. When text is embedded in images, localization 
requires a new image to be created with translated text. Instead, consider over-
laying text on background images ( Figure 10.8   ).  

 FIGURE 10.7          Search results message on (a) Google United States, (b) Google India, and 
(c) Google Japan.        

(a)

(b)

(c)
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    USE  CULTURE-NEUTRAL  IMAGES 
   When using images and icons, use universally recognized objects and avoid 
using images that are ethnocentric and/or may be considered offensive in other 
cultures. For example, to represent email, use an image of an envelope instead 
of a rural mailbox, which is readily understood only in the United States. In 
addition, avoid using hand gestures in icons and images, as they may be consid-
ered offensive in some cultures. For example, using an  “ okay ”  sign (index fi nger 
and thumb together forming a circle) is considered obscene in Brazil,      5    while the 
thumbs-up gesture (a sign of  “ all good ”  or  “ okay ”  in North America) is consid-
ered highly offensive in Iraq and other Islamic countries (Koerner, 2003). 

   Even symbols commonly considered to be  “ neutral ”  may not be so. The check 
symbol (a cross in a square box) means  “ correct ”  or  “ okay ”  in many coun-
tries. But in Japan and Korea, a circle is used instead of a check mark to mean 
 “ yes ” ; in fact, the checkmark indicates  “ no good ”  or  “ fail. ”  Finally, avoid using 
maps that include controversial regional or national boundaries (e.g., showing 
national boundaries on maps of India and Pakistan).  

Extensible Design

   5  In Turkey it’s a sign for something homosexual. In China, it can mean  “ zero ”  or the number 
three; in Japan and Korea, it can refer to the shape of a coin and means  “ money. ”  For more infor-
mation, see  The OK Hand Gesture Around the World—Learn the Meaning of Hand Gestures  (2008); 
 www.articlesbase.com/travel-tips-articles/the-ok-hand-gesture-around-the-world-learn-the-meaning-
of-hand-gestures-624739.html .   

 FIGURE 10.8          The  “ Sign Up Now! ”  button on WordPress.com is an overlay of the text  “ Sign 
Up Now! ”  on top of a button image (a), making it easy to reuse the button’s original image as a 
background image and use translated text for other languages (b, c).        

(a)

(b)

(c)
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    USE CULTURALLY RELEVANT METAPHORS 
   In North America, using a shopping cart is a valid metaphor for purchasing items 
because it easily translates to users ’  real-world experience. In Europe and Asia, 
however, a shopping cart icon could cause confusion because users are more 
familiar with shopping baskets than with carts. E-commerce sites should change 
labels and/or images when serving customers in those countries ( Figure 10.9   ).  

    USE PLAIN LANGUAGE 
   Avoid confusing nonnative speakers by using plain language and refraining 
from slang and colloquialisms in text. In addition, be sensitive when using 
greetings such as  “ Welcome,  � fi rst name     �      “  for applications that may be 
used by non-American users. North American culture is very informal com-
pared to many other cultures, as evidenced by its low Power Distance Index 
in Hofstede’s cultural dimensions (see  www.greet-hofstede.com/hofstede_united_
states.shtml ). In Asia, such informality would be considered inappropriate, as 
people are usually addressed by their last name. Greetings used by Amazon or 
Flickr are more appropriate for web applications with international audiences 
( Figure 10.10   ). 

   In general, to make localization easier, avoid the following when developing 
web content (Hurst, 2007): 

      ■      Words with multiple meanings  
      ■      Abbreviations  
      ■      Mnemonics  
      ■      Acronyms  
      ■      Slang or jargon  
      ■      Gender notation  
      ■      Creation of new words  
      ■      Shortened plurals or word combinations  
      ■      Anything that portrays a way of life or culture specifi c to one country      

 FIGURE 10.9          Amazon uses the label  “ basket ”  for its e-commerce site in the United Kingdom. 
(However, the icon still resembles a shopping cart.)    

 FIGURE 10.10          Greetings used by Flickr (a) and Amazon (b) are more appropriate for 
international audiences.      

(a) (b)
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    Related design patterns 
   The patterns identifi ed in Chapter 11 — SEMANTIC MARKUP, UNOBTRUSIVE 
STYLE SHEETS, UNOBTRUSIVE JAVSCRIPT, and so forth — are also relevant for 
internationalization, as they help make web applications easy to localize.   

    DATE FORMAT 
    Problem 
   Using a date format common in one region can be confusing to users from 
other regions. For example, the date format used in the United States (mm/
dd/yy or mm/dd/yyyy) would be confusing to European users because they are 
familiar with dd/mm/yy or dd/mm/yyyy formats and to Japanese users who 
use yy/mm/dd format.  

    Solution 
   Use the ISO 8601 recommended yyyy-mm-dd date format when showing dates, 
or use a format that eliminates confusion between the month and the year in a 
date (       Figures 10.11 and 10.12     ).  

    Why 
   Although web applications designed to be used exclusively by a country or a 
region can depend on its native date formatting standard, users from other 

Date Format

 FIGURE 10.11          Sun uses the yyyy/mm/dd format for displaying dates (a slight variation from 
the ISO recommended yyyy-mm-dd format).    

 FIGURE 10.12          PayPal uses a date format of the abbreviated month, dd, yyyy to make the 
month and year obvious.    
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regions may fi nd it confusing if it doesn’t match their local conventions. For 
example, the date  “ 02/04/03 ”  may be interpreted as 

      ■      2nd of April 2003 (Europe)  
      ■      4th of February 2003 (United States)  
      ■      3rd of April 2002 (Japan)    

   The international format defi ned by ISO (ISO 8601) addresses this problem by 
defi ning a numerical date system in the format yyyy-mm-dd. Showing dates in 
an ISO format or making the month and year obvious prevents confusion. In 
addition, this approach is computer friendly, as it makes chronologically sort-
ing dates easier (see also   www.w3.org/International/questions/qa-date-format  ). 

   However, the ISO date format is diffi cult to read, as it is quite different from 
most users ’  native date format. Therefore, when space and sorting are not 
issues, use a more readable format that spells out the month and makes the 
year obvious (e.g., February 4, 2003, or 4 February 2003).  

    How 
   Designers have two options to show dates: 

    1.     Use a locale-neutral ISO 8601 recommended format. The ISO 8601 
recommended format of yyyy-mm-dd is the solution most commonly 
adopted by web applications with a diverse user base, where: 
      ■      yyyy is the year (all the digits, i.e., 2008).  
      ■      mm is the month (01, January, to 12, December).  
      ■      dd is the day (01 to 31). 
    January 2, 2008 would then be shown as 2008-01-02.        

    2.     Use a format that makes the month and year obvious. This approach 
uses a name for the month and four digits for the year. So the date can 
be written as January 2, 2008, or 2 January 2008. This approach is more 
natural to users, since it is easier to read. However, it occupies more space 
and, because it may affect sorting performance, is less computer friendly.    

    BE CAREFUL WHEN ABBREVIATING MONTHS 
   Abbreviating letters for months in dates (e.g., Jan. 2, 2008, or 2 Jan. 2008) may 
be problematic for users in some countries. For example, in French, the fi rst 
three letters of June and July are the same —  juin  and  juillet , respectively.  

    CONSIDER USERS ’  LOCALE PREFERENCES WHEN 
SHOWING DATES 
   For web applications, it’s possible to capture users ’  locale preferences and 
display users ’  native date format using the Accept-Language HTTP header. 
However, this method of showing dates may be inappropriate if the content 
is not localized and therefore it is possible that the date format will not match 
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the language of the page. For example, if a page is presented in German, show-
ing dates in the North American mm/dd/yyyy format may be confusing (even 
when users ’  locale preference is English), as users may be unclear if the page 
uses the mm/dd/yyyy format or dd/mm/yyyy format.  

    USE CALENDAR POP-UPS FOR DATE SELECTION 
   To minimize date input errors, consider using pop-up calendars. They help in 
several ways. First, they prevent data-entry errors caused by differing date for-
mats (mm/dd/yy versus dd/mm/yy). Second, because users can see both the 
month and day, they can be sure that they have chosen the right date. When 
using pop-up calendars, show the calendar as soon as the date fi eld has received 
focus to encourage users to pick a date from the calendar; however, do not pre-
vent them from entering the date via the keyboard. In addition, when using a 
pop-up calendar, ensure that the month is clearly shown ( Figure 10.13   ).   

    Related design patterns 
   Using a locale-neutral format requires more horizontal space than the U.S. for-
mat of mm/dd/yy or mm/dd/yyyy. Therefore, it’s important that pages use an 

Date Format

 FIGURE 10.13          This pop-up calendar from Flickr, although it uses mm/dd/yyyy format (even for 
different languages), makes it easy to select a date from the calendar (a). The month in the pop-
up calendar is localized to the selected language (b).      

(a)

(b)
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EXTENSIBLE DESIGN to accommodate additional space requirements. In addi-
tion, consider using the GLOBAL GATEWAY pattern to capture users ’  country 
and language preferences.   

    TIME FORMAT 
    Problem 
   Like date formats, time formats vary from one region to another. Although each 
time format shows hours, minutes, and seconds, their presentation order and 
separators often vary in terms of a 12- or 24-hour format; the character used to 
separate hours, minutes, and seconds; leading zeros; the display of time zones; 
and the use of daylight savings times.  

    Solution 
   Whenever possible, show times in users ’  local time zones and use local conven-
tions for showing time — that is, either the 12-hour AM/PM system or 24-hour 
system ( Figure 10.14   ). 

   If time cannot be represented in users ’  native format, use ISO 8601 recom-
mendations, which use the 24-hour system with either an hhmmss format or 
hh:mm:ss extended format, where: 

      ■      hh represents hours between 00 and 24.  
      ■      mm represents minutes between 00 and 59.  
      ■      ss represents seconds between 00 and 59 (or 60 in the exceptional case of 

an added leap second).     

    Why 
   Users are likely to be most familiar with the local convention for their time 
zone and may be uncertain about the time when presented with other conven-
tions. In addition, when time is presented in a different country’s time zone, 
users may not know how to convert it to their local time zone or may make 
errors when converting it.  

    How 
   Whenever possible, show time based on users ’  local time zones or stated pref-
erences. In cases where the event or activity occurs in a different time zone, 

 FIGURE 10.14          Google Calendar localizes time to users ’  local time zone, even when the 
meeting is scheduled by someone in a different time zone.    
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show time using the event or activity’s time zone as the point of reference. For 
example, when showing fl ight status, use local time zones from where the fl ight 
will depart and where the fl ight will arrive ( Figure 10.15   ). 

    ALLOW USERS TO SPECIFY THEIR TIME ZONE PREFERENCE 
   When registering with an application or setting up a user profi le, ask users for 
their preferred time zone ( Figure 10.16   ). 

   For tasks such as scheduling meetings or setting up events, when showing local 
times, indicate the time zone and offset from GMT (Greenwich Mean Time) or 
UTC (Coordinated Universal Time or Universal Coordinated Time) ( Figure 10.17   ). 
Because GMT and UTC are usually the same,      6    GMT is more commonly used 
because of users ’  familiarity with it.   

    Related design patterns 
   The localized DATE FORMAT pattern usually accompanies the TIME FORMAT 
pattern, because most applications that show time or require users to select 

Time Format

   6  GMT is based on the rotation of the Earth, whereas UTC is based on cesium-beam atomic 
clocks. The two times are usually the same, or no more than a second apart, as leap seconds are 
occasionally applied to UTC.   

 FIGURE 10.15          When showing fl ight status information, departure and arrival times should be 
shown using local departure and arrival times regardless of the time zone from which users are 
viewing the data (www.fl ightview.com).    

 FIGURE 10.16          When creating a meeting or an event in ReadyTalk, users are asked to indicate 
both the time and time zone in which the meeting will occur.    
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times usually show dates or require users to select dates. In addition, showing 
time zones and time zone offsets requires additional space, making use of the 
EXTENSIBLE DESIGN pattern as well.   

    NUMBER FORMAT 
    Problem 
   Conventions around the world for representing numbers vary in terms of group 
and decimal (i.e., fractional) separators, precision required, units of measure, 
and so forth.  

    Solution 
   Follow the conventions, formats, and regulations of the country from which 
users are accessing the application.  

    Why 
   There are no universally accepted conventions for representing numbers. They 
differ widely among countries. Since users cannot be expected to be familiar 
with conventions of other countries, the usable option is to present numbers 
in formats they are most accustomed to seeing.  

   How 
   When showing numbers, the whole (or integer) portion of a number is usually 
split into groups by a separator. The way the number groups are created and the 
separator is used varies around the world ( Figure 10.18   ). In the United States, 
numbers are shown in groups of three, separated by commas (e.g., 1,000,000); 
in India, numbers are shown in one group of three and then in groups of two, 
separated by commas (e.g., 10,00,000); and in Japan, large numbers are created 
by grouping digits in 10000s separated by ideographic characters that represent 
powers of 10000 (e.g., 1     0000      0000). 

 FIGURE 10.17          When editing account information, Twitter allows users to specify their time 
zone. Although it shows  “ GMT-08:00, ”  it clarifi es the time zone by indicating  “ Pacifi c Time ”  and 
the countries in which it is applicable,  “ (US and Canada). ”     
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   Like grouping separators, the separator between the whole and the fractional part 
of a number — known as a decimal point, decimal separator, and other terms —
 also varies from one country to another. It can be a decimal point (i.e., a period), 
comma, or another character ( Figure 10.19   ). 

    USE UNITS OF MEASURE FAMILIAR TO USERS 
   Use units for weights and measurements to suit the target country’s conventions 
as well. For example, using pounds, feet, and inches (English or British system) 
will not be effective in countries that use the Metric system, where the corre-
sponding units of measure are kilograms, meters, and centimeters, respectively. 
Similarly, showing temperature in Fahrenheit will be confusing to users who are 
only familiar with the Centigrade system. Therefore, if an application is likely to 
be accessed by those familiar with different conventions, show units of measure 
and temperature in both Metric and English systems or allow users to switch 
from one measurement unit to another ( Figure 10.20   ).  

 Because users may be unfamiliar with the terms  “ English ”  and  “ Metric ”  sys-
tems, when feasible, use explicit and familiar units of measurement such as 
°F and °C. Similarly, it is better to ask users to choose units of measurement, 
such as centimeters, meters, feet, yards, and so forth, instead of asking them to 
choose between English and Metric systems. 

   SHOW PHONE NUMBERS IN FAMILIAR FORMATS 
   Phone number formats also vary from one country to another in the total num-
ber of digits in the phone number and separators ( Figure 10.21   ). Therefore, 
when possible, follow local conventions for showing phone numbers. 

Number Format

United States 1,000,000,000  Groups of 3, separated by a comma (,)
Germany  1.000.000.000  Groups of 3, separated by a period (.)
Switzerland 1’000’000’000   Groups of 3, separated by an apostrophe (’)
France  1 000 000 000  Groups of 3, separated by a space
India  1,00,00,00,000  First group of 3, then groups of 2, separated by a comma (,)
Japan  1    0000    0000  Groups of 4 separated by ideographic characters

 FIGURE 10.18          Examples of grouping separators in different countries.    

United States          1,123.45      Decimal separator is a period (.)
France          1 123,45      Decimal separator is a comma (,)
Switzerland (German)      1’123.45      Decimal separator is a period (.)
Switzerland (French)        1 123,45      Decimal separator is a comma (,)

 FIGURE 10.19          Examples of decimal separators in different countries. Multilingual countries 
such as Switzerland use different decimal separators for different languages. A comma is used 
as the decimal separator, except when the amount is in Swiss Francs, in which case a period is 
used, and either an apostrophe or space is used for the thousands separator.    
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  An alternative is to use ITU-T E.123, which is the International Format that 
recommends the following (see also Figures 10.22 and 10.23):

  §  2.1: The international number should be printed below the national 
number, with corresponding digits lined up one under the other to facilitate 
understanding of the composition of the international number. 

 §  2.5: If it is desirable to write only the international number, it should be 
written in the form: Telephone International  � 22 607 123 4567.

Australia   61 (0403) 416 7216
New Zealand  64 021 525-582
United Kingdom  44 07700 954 321
United States  1 (954) 555-1234
France   33 06 87 71 23 45

 FIGURE 10.21         
 Local phone number 
formats.    

 FIGURE 10.22          ITU-T E.123 recommendation for formatting national and international 
numbers.    

 FIGURE 10.23         
 Phone and fax 
numbers presented 
in this example are 
in an international 
format.    

 FIGURE 10.20          Weather information from  USA Today  (a) shows temperatures in both °F and °C. 
Weather.com (b) allows users to switch between  “ English ”  and  “ Metric ”  systems because it not 
only changes units of measure for temperature but also for wind, pressure, dew point, and visibility.      

(b)

(a)
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    Related design patterns 
               Like other patterns, using localized NUMBER FORMAT requires additional 
space, and it’s important that pages use an EXTENSIBLE DESIGN to accom-
modate additional space requirements. In addition, consider using GLOBAL 
GATEWAY to capture users ’  region and language preferences and present num-
ber formats accordingly.   

    CURRENCY AND CURRENCY FORMAT 
    Problem 
   Web applications (e.g., e-commerce applications) that show the value of prod-
ucts and services to users in regions around the world need to present prices in 
local currencies. However, not only are currencies different around the world, 
but their formatting in terms of the symbol and placement are different as well.  

    Solution 
   Show users currency in their native formats. In addition, where users may 
encounter prices in a currency other than in which they wish to transact, allow 
them to change it by specifying either country or desired currency ( Figure 10.24   ).  

Currency and Currency Format

 FIGURE 10.24          Fontshop shows prices in U.S. dollars ( $ ) (a), but allows users to select a 
different country from the country selection menu (b), which changes the currency, in this case, 
to Euros (€) (c).        

(a)

(b)

(c)
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    Why 
   Showing users price information in their local currencies and formats helps 
them because they know exactly how much they will pay for products (or ser-
vices) and they do not have to rely on exchange calculators or other ways of 
converting prices to get correct amounts.  

    How 
   Web applications that support multiple currencies must take into consider-
ation corresponding currency symbols, codes, and formats. This is because of 
the diversity in currencies and number formatting schemes used by different 
countries. For example, the currency symbol for the British pound (ISO code: 
GBP) is  £  and for Japanese yen (ISO code: JPY) is ¥. In addition, the placement 
of the currency symbol varies from one country to another ( Figure 10.25   ). 

   User interaction for changing currency is very similar to that of changing the lan-
guage (see the LANGUAGE SELECTOR pattern later in this chapter). Depending 
on the number of currencies supported by an application, users may select the 
appropriate currency from either a dropdown list or a set of links ( Figure 10.26   ). 

   When users change currencies to see prices in their local currency or a different cur-
rency, show the exchange rate along with the currency conversion ( Figure 10.27   ). 

   To avoid potential confusion about the currency, show users the appropri-
ate currency symbol ( Figure 10.28   ), the ISO currency code, or both, as shown 
below. In addition, show the appropriate group and decimal separators based 
on users ’  locale preference 

     United States:        $  1,234,567.89 USD  

     Germany:     €   1.234.567,89 EUR  

     France:     €   1 234 567,89 EUR    

    MAKE THE CURRENCY SELECTION PERSISTENT 
   Do not require users to choose their desired currency every time they access the 
application and as they navigate the application pages. Make users ’  currency 
selection persist using cookies or as a preference tied to their login not only 
within the same session but also when they return to the application later.   

    Related design patterns 
   Prices are typically shown as numbers. Therefore, it is important that prices are 
not only shown in appropriate currencies and their formats but also follow 

 FIGURE 10.25          The currency symbol and its placement differ among countries.    
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local conventions for grouping and decimal separators (NUMBER FORMAT). 
In addition, to support different currency symbols and avoid using images for 
them, use the UTF-8 encoding. Showing the ISO code for the currency usu-
ally requires additional space, so it’s important that pages use an EXTENSIBLE 
DESIGN.   

Currency and Currency Format

 FIGURE 10.26          Silver Coast Property shows property prices in both Euros and GBP (Great 
Britain pounds) by default (a) and allows users to change the currency from GBP to U.S. dollars 
(USD), Canadian dollars (CAD), and others. Currency options are shown to users as a pop-up 
when users click the price link (b).      

(a)

(b)

 FIGURE 10.27          Universal Currency Converter from XE.com shows users both the exchange 
rates for the source currency and the target currency, and vice versa.    
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    GLOBAL GATEWAY 
    Problem 
   When localized applications are available, users need to be directed to the 
application designed for their region and language. This is particularly impor-
tant for applications (e.g., e-commerce applications) where products and 
services offered by a company vary from one region to another. Even when 
localized applications are available using the appropriate country codes in their 
top-level domain (TLD) names      7    (e.g.,  www.amazon.co.uk  for United Kingdom), 
users may not know the appropriate code or that a localized version exists and 
therefore they might go directly to the application’s nonlocalized version.  

    Solution 
   To direct users to their localized version of the application, show them a global 
gateway page to allow them to choose their region (or country) and language 
( Figure 10.29   ). Once users have specifi ed their preference, remember their 
selection so that they do not have to make the same choices again. However, 
do not lock users to their selection — allow them to change it (Yunkers, 2002).  

 FIGURE 10.28          When creating an invoice in PayPal, users are shown the appropriate currency 
symbol. Users may select a different currency, which updates the currency symbol accordingly.    

   7  Many web applications use country-specifi c URLs by using the appropriate country code in 
their TLD name. Country codes for TLDs include .uk for United Kingdom, .jp for Japan, .fr for 
France, and so forth. See   www.iana.org/domains/root/db/   for a list of country code TLDs.   
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    Why 
   For many e-commerce applications, the products and services offered differ 
from one country to another. Allowing users to choose their country makes it 
easy for them to know exactly what they can purchase online and avoid the frus-
tration of ordering items that may be unavailable in their country. Specifying the 
country also enables users to see localized prices, dates, currency, and so forth, 
further improving their experience interacting with the application.  

    How 
   Show users a list of available countries and/or languages, and allow them to 
indicate their choices and direct them to the localized version of the applica-
tion for that region ( Figure 10.30   ). 

Global Gateway

 FIGURE 10.29          Coca-Cola takes users to a global gateway page and allows them to select 
the country of their choice. Additionally, the application remembers the selected option to avoid 
asking users to make the same selection again in the future.    

 FIGURE 10.30          Nike asks users to select the language fi rst (a), then the desired country (b).      

(a) (b)
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    ALLOW USERS TO CHANGE THEIR COUNTRY SELECTION 
ON EVERY PAGE 
   For many applications, especially e-commerce applications or applications that 
don’t require users to login until they start transacting, users may access the 
application through pages other than the home page. To make it easy for them 
to switch to their country preference, allow them to select the country or access 
the global gateway page from every page within the application. The most com-
mon placements for the  “ Select Country ”  option are the top-right corner or the 
bottom in the footer region ( Figure 10.31   ).   

    Related design patterns 
   Consider using the LANGUAGE SELECTOR pattern for users from multilingual 
countries who may want to change the application’s language.   

    LANGUAGE SELECTOR 
    Problem 
   Users may prefer to view web application content in a language other than 
the one used by default. This is often the case when users are viewing a ver-
sion of the application that is not localized or are directed to a localized web 
application in a foreign language because they are accessing it from a different 
country; this is because the web application uses the geolocation method to 
determine users ’  preferred language.  

    Solution 
   Show users the available language options, and allow them to change the lan-
guage of the page content. To make it easy for users to determine if their pre-
ferred language is available, show language choices in their native script — that is, 

 FIGURE 10.31          (a) Sun places a  “ Worldwide ”  link in the top-right corner and, when clicked, 
shows users the  “ Global Gateway ”  page to allow users to select their country. (b) Apple places 
the  “ Apple.com Worldwide ”  dropdown list in the footer area and allows users to select a 
country directly.      

(a)

(b)
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when viewing an application in Spanish, offer the language choice for English 
as  “ English, ”  not  “ Ingl é s ”  ( Figure 10.32   ).  

    Why 
   In countries such as Canada and India, where people with different language 
preferences and ethnicities may use the application, allowing users to switch to 
a different language is benefi cial, since they may feel more comfortable view-
ing content in their native language. In addition, presenting language options 
in their own script makes it easy for users to understand available choices. This 
is similar to many interactive voice-response applications in the United States 
that, for the Spanish language option, prompt users in Spanish (e.g.,  “  para 
continuar en espa ñ ol, oprima el nueve  ” ) rather than English ( “ To continue in 
Spanish, press nine ” ).  

    How 
   To make it easy for users to recognize languages, show users language choices 
in their own script and language rather than in the translated language. This 
makes it easier for users to navigate to their desired language if they made an 
incorrect choice for the language selection or if they are traveling and are pre-
sented with the localized version of the page and need to change the language 
(       Figures 10.33 and 10.34     ). 

    DO NOT USE FLAGS TO REPRESENT LANGUAGES 
   Although Flags are acceptable for representing countries, there are several prob-
lems with their use when representing languages. Most important, fl ags repre-
sent countries and not languages. Some languages are spoken in many countries, 
and some countries speak many languages. For example, using the U.S. fl ag 
for English would be inappropriate because English is spoken in the United 
States, Canada, the United Kingdom, Australia, New Zealand, and several other 

Language Selector

 FIGURE 10.32          Google India offers several language options to users and shows each 
language in its own script.    
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countries. Using the Canadian fl ag would be an unambiguous selection, as 
many Canadians speak English and/or French. Similarly, using the Indian fl ag 
would not make it possible to determine users ’  preference for language 
because several languages are spoken in India, such as Bengali, Gujarati, Hindi, 
Kannada, Malayalam, Marathi, Oriya, Punjabi, Tamil, Telugu, and many others.  

 FIGURE 10.34          Blogger shows choices in their own script and language as well as the 
currently selected language.    

 FIGURE 10.33         
 WordPress presents 
language options as 
if native speakers 
had written the menu 
option.    
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    ALLOW USERS TO CHANGE THEIR INITIAL 
LANGUAGE SELECTION 
   Regardless of users ’  initial language selection, allow them to change it later. 
Users may want to change their language selection  in case they are capable of 
comprehending multiple languages  and prefer to view the page content in a 
different language. Language choice can be made using either a set of links or 
a dropdown menu depending on the available screen space ( Figures 10.34  and 
 Figure 10.35   ).  

    KEEP USERS ON THE SAME PAGE 
   Once a user changes the language, designers can either show users the page 
they are currently on in the selected language or take them to the  “ home ”  page 
of the application. Taking the user to the home page is appropriate for applica-
tions where a page may not be available in another language (e.g., Wikipedia) 
or if an application needs to serve the user using a different server and moving 
the session ’ s data might be problematic. However, showing users the same page 
after selecting a different language is preferred, since users can easily switch 
the language on any page within the application and not have to worry about 
 losing their place ( Figure 10.36   ).  

    REMEMBER USERS ’  LANGUAGE CHOICE 
   Make users ’  language selection persist — that is, do not require them to make 
the choice again when they navigate to a different page within the application 
during the same visit or a return visit to the application in the future.   

Language Selector

 FIGURE 10.35          Language choices are offered as a set of links in the footer by Flickr.    

 FIGURE 10.36          When changing the language, Blogger keeps users on the same page in the 
newly selected language.    
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    Related design patterns 
   Supporting multiple languages usually requires accommodating text expan-
sion, making the best practices suggested in the EXTENSIBLE DESIGN pattern 
most important and relevant. In addition, language choices are often pre-
sented when users fi rst visit an application and may be presented as part of the 
GLOBAL GATEWAY.                 
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    INTRODUCTION 
   In the context of web applications, the term  accessibility  refers to designing web 
pages such that they are available to all users, including those with visual, phys-
ical, auditory, cognitive, or other disabilities. 

   When designing accessible web applications, it’s important to follow the prin-
ciple of PROGRESSIVE ENHANCEMENT — that is, design web pages in lay-
ers so that the basic content and interaction are available to all, and the more 
interactive (i.e., enhanced) options are available as capabilities of browsers 
and/or devices that can access the application increase. To allow for progressive 
enhancement, it’s essential that application pages use SEMANTIC MARKUP, 
UNOBTRUSIVE STYLE SHEETS, and UNOBTRUSIVE JAVASCRIPT. Because 
user interaction with web applications is through forms, it’s important they are 
designed to be accessible (ACCESSIBLE FORMS). In addition, other content 
presented on pages should be made accessible as well (ACCESSIBLE IMAGES, 
ACCESSIBLE TABLES, ACCESSIBLE NAVIGATION). 

   Although not a preferred option, there are situations where web applica-
tions cannot be made completely accessible in their current form and an 
alternative design may need to be built to ensure accessibility (ACCESSIBLE 
ALTERNATIVE). This is particularly the case with Rich Internet Applications 
(RIAs), which pose signifi cant challenges to accessibility. To address this con-
cern, the World Wide Web Consortium’s Web Accessibility Initiative (W3C-
WAI) has proposed a road map and working-draft versions for Accessible Rich 
Internet Applications (WAI-ARIA). While assistive technologies are catching up 
to W3C-WAI’s recommendations, designers may want to start incorporating 
proposed markup in their designs. 

   Patterns in this chapter help in making web applications accessible and sup-
porting the standards and regulations for web accessibility (see Standards and 
Regulations for Web Accessibility sidebar). 

                               Accessibility   
 CHAPTER 11  CHAPTER 11 
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   This chapter focuses on accessibility using core web technologies (i.e., HTML, 
CSS, and JavaScript) and does not address accessibility issues related to Flash 
and PDF. Readers interested in learning more about Flash and PDF accessibility 
should consider the following resources: 

      ■      Adobe Flash Accessibility Design Guidelines,   www.adobe.com/accessibility/
products/fl ash/best_practices.html    

      ■      Adobe Acrobat Accessibility,   www.adobe.com/products/acrobat/solutionsacc.html        

   1  The WAI is an organization within the W3C, the standards-making body for the World Wide Web. See 
 www.w3.org/WAI  for more information.   

        STANDARDS AND REGULATIONS 
FOR WEB ACCESSIBILITY      
   Several countries have adopted different laws and standards to ensure web accessibility. 

In the United States, the applicable standards and regulations include the Americans with 

Disabilities Act (ADA), Individuals with Disabilities Education Act (IDEA), and Section 508 of 

the Rehabilitation Act of 1973. 

   Perhaps the most important and comprehensive guidelines are the Web Accessibility 

Initiative’s (WAI)      1    Web Content Accessibility Guidelines 1.0 (WCAG 1.0) and WCAG 2.0 in 

meeting the accessibility needs on the Web and complying with the regulations just noted. 

These guidelines detail how web developers can make their web sites and web applica-

tions usable for people with disabilities and are based on the following four principles:   

    1.      Perceivable.  Information and user interface components must be presentable to 

users in ways they can perceive.  

    2.      Operable.  User interface components and navigation must be operable.  

    3.      Understandable . Information and the operation of a user interface must be 

understandable.  

    4.      Robust.  Content must be robust enough that it can be interpreted reliably by a 

wide variety of user agents, including assistive technologies.    

   For additional information on standards and regulations, see resources for Government 

Laws, Regulations, Policies, Standards, and Support at   www.uiaccess.com/access_links.

html#government_laws_regs_policies  .     

        NOTE      
   Because incorporating accessibility into web pages requires adapting HTML, CSS, and 

JavaScript, this chapter requires some familiarity with their basic concepts and syntax.     
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      PROGRESSIVE ENHANCEMENT 
    Problem 
   Not knowing the browser and its version, platform, and assistive technology 
that users may utilize makes it diffi cult to predict how web applications will be 
used. As a result, exclusively relying on certain implementation approaches—
even the recommended style sheets and JavaScript—may make a web applica-
tion unusable or inaccessible to certain user populations.  

    Solution 
   Design web applications such that they support progressive enhancement. In 
other words, support users who have older browsers or assistive technologies 
to access the web application for content and functionality, while also offer-
ing users with newer browsers and more advanced technology to experience 
enhanced (i.e., more interactive) features in the web application (Champeon, 
2003a, 2003b).  

    Why 
   Using progressive enhancement allows web applications the widest possible 
reach in terms of devices, browsers, and assistive technologies. In addition, by 
layering enhancements independent of each other, designers can avoid creating 
a separate accessible version (see the ACCESSIBLE ALTERNATIVE pattern later 
in this chapter), because regardless of the technology supported by the browser 
and/or assistive technology, users will be able to accomplish their tasks.  

    How 
   First and foremost, make web application content accessible by using web stan-
dards to mark up and structure page content and functionality without requir-
ing client-side scripting technologies such as JavaScript (see the SEMANTIC 
MARKUP and ACCESSIBLE FORMS patterns later in this chapter). 

   Once content and functionality of a web application are made available to the 
widest possible audience, the next step is to improve its visual presentation 
using style sheets. However, make every effort to ensure that the incorpora-
tion of style sheets does not compromise its usability and accessibility for users 
whose browsers do not support them (see the UNOBTRUSIVE STYLE SHEETS 
pattern later in this chapter). 

   The fi nal layer is to offer interactivity using client-side scripting approaches 
(e.g., JavaScript), which can make the application more responsive and effi -
cient by supporting drag-and-drop, performing basic form validation without 
having to send data to the server, sorting table content, and so forth. Like style 
sheets, added interactivity should not affect users ’  ability to access web applica-
tion content or functionality (see the UNOBTRUSIVE JAVASCRIPT pattern later 
in this chapter). 

Progressive Enhancement
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   Finally, ensure that web applications using Ajax      2    work even when JavaScript is 
unavailable. This can be accomplished using the HIJAX approach as follows 
(Keith, 2007): 

    1.     Begin by building a regular web application where users can request 
information from and send information to the server using links and 
forms. The server returns an updated version of the same page. Every 
time users click on a link or submit a form, the entire page is refreshed.  

    2.     Use the Document Object Model (DOM) scripting approach (see 
UNOBTRUSIVE JAVASCRIPT pattern later in this chapter) to intercept 
(or  “ hijack, ”  thus the term  HIJAX ) links and forms requesting informa-
tion from and sending information to the server. Reroute these requests 
using Ajax such that the server sends back only the changed part of the 
page instead of returning the entire page.     

    Related design patterns 
   Incorporating PROGRESSIVE ENHANCEMENT requires web pages to be marked 
up using SEMANTIC MARKUP and then enhanced using UNOBTRUSIVE STYLE 
SHEETS and UNOBTRUSIVE JAVASCRIPT.   

    SEMANTIC MARKUP 
    Problem 
   It’s diffi cult to ensure consistent presentation of web pages to all users without 
knowing the browser, platform, or assistive technology they use to access the 
web application. In addition, a page’s information hierarchy established using 
images, style sheets, and layouts cannot be communicated visually because 
users ’  browsers and assistive devices may render visual information unusable.  

    Solution 
   Convey the document’s meaning using structural markup such that it clearly 
conveys the relationship between page elements and maintains the reading 
order of the content irrespective of the browser’s ability to use CSS and/or ren-
der images. In addition, delegate page presentation aspects to style sheets so 
that the page structure remains meaningful regardless of the browser type, plat-
form, or assistive device.  

 This means that web designers must ensure that the order of page elements is 
communicated via headings and lists (i.e.,   < h1 >  ,   < h2 >  ,   < h3 >  ,   < h4 >  ,   < ul      >  ,   < ol >  , 
and so forth),  < table >  tags are not used for page layout,, and page presentation 
aspects are absent from the markup. For example, additional space between 

   2   Ajax  stands for Asynchronous JavaScript and XML, and is a combination of technologies such 
as JavaScript, cascading style sheets (CSS), document object model, and XMLHttpRequest, 
which allow the creation of richer user experiences that are comparable to desktop applications 
(see Chapter 8 for additional details).   
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content paragraphs is not created using markup such as   < p >  &  nbsp;    < /p >  , and 
markup doesn’t include   < ul >   or   < blockquote >   tags to achieve indentation. 

    Why 
   With semantic markup, users accessing a web application using screen readers 
or browsers with limited or no support for style sheets or scripting languages 
will be able to understand the content structure, the relationship among page 
elements, and the nature of content inside an element. This is extremely impor-
tant for users with screen readers, which ignore style sheets and allow users to 
navigate using structural markup — for example, JAWS for Windows, a screen 
reader, allows users to navigate page headings using the  “ h ”  key. In absence of 
semantic markup, navigating among page elements and accessing appropriate 
sections within the page can become extremely diffi cult (Cannon, 2008). 

   Using semantic markup along with UNOBTRUSIVE CSS facilitates a clear sepa-
ration of structure and presentation and affords the largest reach by supporting 
a variety of browsers and devices. In addition, separating page structure from 
its presentation simplifi es the page design and makes it possible to easily adapt 
and optimize the presentation for different devices and technologies.  

    How 
     In markup, semantics is concerned with the meaning of an element and 
how that element describes the content it contains. 

  –  Molly E. Holzschalg (2005)   

   At its most basic level, using semantic markup requires selecting and using HTML 
tags that match the desired structural intent of page elements and do not rely 
on their presentational effect as interpreted by browsers. For example, the   < block-

quote >   tag is intended to quote text from an external source and not to indent text 
contained within the   < blockquote >   tags. Similarly, to emphasize text, the   < em >   
tag should be used instead of   <  i>  , and the   < strong >   tag should be used instead of 
  < b >  . Although   < b >   and   < i >   elements are not deprecated, even in recent versions 
of HTML or XHTML, the use of   < em >   and   < strong >   are more appropriate for add-
ing emphasis to certain words or phrases. Screen readers can then use a different 
infl ection when encountering them in text and convey the emphasis. 

   Similarly, headings, paragraphs, and lists within a page should be marked with 
available HTML markup tags such as   < h1 >  ,   < h2 >  ,   < p >  ,   < ul >  ,   < ol >  , and so forth, and 
not with tags such as   < div >   or   < span >  , which do not have any inherent meaning. 

    STRUCTURE DOCUMENTS USING HEADINGS AND LISTS 
   Organize web pages using heading-related tags such as   < h1 >  ,   < h2 >  ,   < h3 >  , and 
so on. Heading tags establish page information structure and help users iden-
tify page hierarchy. Users interacting with the page using screen readers or 
other assistive technology can also use the page structure to navigate (see the 
ACCESSIBLE NAVIGATION pattern later in this chapter). They can jump from 

Semantic Markup



CHAPTER 11 Accessibility344

fi rst-level headings (i.e.,   < h1 >  ) to second-, third-, or lower-level headings (i.e., 
  < h2 >  ,   < h3 >  , and so forth). They can also use assistive devices to  “ listen ”  to the 
page’s outline in order to understand the page’s structure (Cannon, 2008). For 
sighted users, using HTML-based headings helps determine the page’s visual 
hierarchy because web browsers style headings in larger and bolder fonts than 
the rest of the text, even when style sheets are disabled. 

   Similarly, navigation menus, submenus, and lists within pages should be 
marked up using lists (  < ol >  ,   < ul >  ,   < dl >  , etc.). A general rule of thumb is to use 
ordered lists (  < ol >  ) for lists that suggest some form of sequence or priority-
based ordering, unordered lists (  < ul >  ) for lists that have items without any sug-
gested sequence or ordering, and defi nition lists (  < dl >  ) when the items in the 
list consist of a term (marked up using   < dt >  ) and its description (marked up 
using   < dd >  ).  

    USE STYLE SHEETS FOR LAYOUT AND PRESENTATION 
   Use CSS to control the presentation and layout of a web page. Put all style dec-
larations in a separate fi le to enable easy updates (see also the UNOBTRUSIVE 
STYLE SHEETS pattern next). 

   Do not embed style-related markup in a page using tags such as   < font >  ,   < b >  , 
  < i >  , and so forth. In addition, do not use deprecated tags — that is, HTML tags 
that are no longer part of the HTML specifi cation.  The Ultimate HTML Reference  
(Lloyd, 2008) lists the following elements as deprecated:   < applet >  ,   < base-

font >  ,   < center >  ,   < dir >  ,   < font >  ,   < frame >  ,   < frameset >  ,   < iframe >  ,   < isindex >  ,   < menu >  , 
  < noframes >  ,   < s >  ,   < strike >  ,   < u >  , and   < xmp >   (see also   www.w3.org/TR/REC-
html40/index/elements.html    for deprecated HTML 4.0 elements ).  

    DO NOT USE STYLE SHEETS TO SIMULATE 
STRUCTURAL MARKUP 
   Do not use CSS to give visual appearance of structural elements such as head-
ings, paragraphs, and lists to   < span >   and   < div >   tags ( Figure 11.1   ). 

 FIGURE 11.1          The page title in YouTube is marked up using the   < div >   element instead of 
the   < h1 > Rihanna  –  Disturbia < /h1 >   or   < h2 > Rihanna  –  Disturbia < /h2 >   element, making it 
diffi cult for screen reader users to navigate the page.        
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   Screen readers and other assistive technologies rely on structural markup to 
communicate page structure to their users. Just because an item looks like a 
fi rst-level heading, if it’s not using   <h1  >  , it will be presented as regular text to 
users of assistive technology. Therefore, 

      ■      Do this:   < h1 > Heading 1 < /h1 >    
      ■      Not this:   < div class =  “ heading1 ”  > Heading 1 < /div >      

   Although both of these techniques use styles and achieve the same presenta-
tion results, the meaning of the fi rst-level heading is lost without the   < h1 >   tag.   

    Related design patterns 
   Once a page is marked up using structural tags, style sheets can be attached 
to make pages visually appealing. However, follow the UNOBTRUSIVE STYLE 
SHEETS pattern to ensure that the pages remain accessible.   

    UNOBTRUSIVE STYLE SHEETS 
    Problem 
   Pages using just structural markup do not look visually pleasing. Most designers 
rely on style sheets (e.g., CSS) to improve the appearance of pages by laying them 
out in multiple columns, using appropriate fonts and colors, and adding images. 
Although adding style sheets can signifi cantly improve the appearance of pages, 
if used inappropriately, they could render the pages inaccessible to some users.  

    Solution 
   Add style sheets so that they can adapt to different usage and browser contexts — 
that is, CSS disabled, CSS unavailable, poor CSS support, user CSS, and so 
forth — so that they can satisfy the needs of the widest possible audience. In addi-
tion, develop style sheets so that users have the necessary fl exibility to adjust the 
presentation to improve page readability.  

    Why 
   As discussed (see the PROGRESSIVE ENHANCEMENT pattern earlier in this 
chapter), style sheets are a way for authors to describe page presentation. 
However, the designer’s preferred presentation may render a page inaccessible 
to people who have vision defi ciencies if, for example, the page doesn’t allow 
enlarging text size or changing colors. Allowing users to  “ layer ”  their own presen-
tation over the one suggested by the designer/publisher not only makes the page 
more usable, but also improves its reach to text-only browsers, screen readers, 
screen magnifi ers, Braille readers, and other assistive devices.  

    How 
   Following the principle of PROGRESSIVE ENHANCEMENT, structure the page 
fi rst so that the page order makes sense (see the SEMANTIC MARKUP pattern 

Unobtrusive Style Sheets
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<link rel="stylesheet" href="name_of_cssfile.css" type="text/css" media="all" />

<style type="text/css">
 @import url(name_of_cssfile.css);
</style> 

 FIGURE 11.2          Two common approaches of referencing an external style sheet.    

 FIGURE 11.3            Washington Mutual allows users to change the text size by clicking on one of 
the text options in the top-right corner of the page.    

earlier in this chapter). Then, add presentation-related markup using style sheets 
such that the addition of style sheets does not limit the page’s accessibility. 

    KEEP PAGE MARKUP AND STYLE SHEETS SEPARATE 
   Keep all style sheet declarations in external CSS fi les rather than embedding them 
in individual pages or presenting them inline with markup elements. Style sheet 
fi les can then be referenced using either the   < link >   or  @import  tag ( Figure 11.2   ). 

   By keeping all style declarations in a separate fi le, it’s also easier to update one 
external fi le rather than go through every application page and make updates.  

    USE RELATIVE UNITS FOR FONT SIZES TO ALLOW 
USERS TO RESIZE TEXT 
   Using relative units, such as em, %, and keywords, allows users to enlarge or 
reduce text size as needed in web browsers such as Firefox, Safari, and Internet 
Explorer. Although px (pixels) is considered a relative unit, Internet Explorer 
(version 6 and older) doesn’t allow text in the px-based layouts to be resized. 
Internet Explorer 7, however, allows user to zoom in and out of the page; this 
feature zooms in/out the entire page, not just the text. 

   It’s possible that some users may not know how to resize text using browser con-
trols. Therefore, consider providing users an explicit way to resize text ( Figure 11.3   ).  

    ALLOW USER STYLE SHEETS TO OVERRIDE AUTHOR 
STYLE SHEETS 
   User style sheets are CSS fi les created by users and are used to override author 
style sheets to make pages easier to read. For example, a user might change the 
background color to black and the text color to yellow and set the font size 
larger to make the page easier to read. Most of the popular web browsers allow 



347

users to specify and use their own style sheet over the designer’s/publisher’s 
style sheet. 

   Browsers give preference to users ’  style sheets unless a style declaration is 
marked  !important  in the style sheets. Not being able to override the author 
styles can, in some instances, make pages unreadable for some users. Therefore, 
avoid using  !important  declaration in style sheets.   

    Related design patterns 
   Even when using CSS unobtrusively, it’s important to use structural tags 
to mark up pages to ensure that pages are accessible without style sheets 
(SEMANTIC MARKUP). In addition, style sheets should be added only after 
the page structure has been created (PROGRESSIVE ENHANCEMENT).   

    UNOBTRUSIVE JAVASCRIPT 
    Problem 
   Using JavaScript on pages can offer users richer interactivity and make inter-
action more pleasant. However, not all web browsers support JavaScript, and 
users or system administrators may disable JavaScript because of their work-
place security policy or personal preference. Therefore, web applications depen-
dent on JavaScript may become inaccessible to at least some users.  

    Solution 
   Use JavaScript  “ unobtrusively ”  — that is, incorporate JavaScript within web 
pages in such a way that not having it available does not affect users ’  ability to 
use the web application.  

    Why 
   Using JavaScript unobtrusively and redundantly allows web applications to be 
functional without being dependent on it. When JavaScript is supported and 
enabled, the web application can offer enhanced interactivity.  

    How 
   Following the principle of PROGRESSIVE ENHANCEMENT, structure the 
page fi rst (SEMANTIC MARKUP), add necessary presentation enhancements 
(UNOBTRUSIVE STYLE SHEETS), and then enhance browser interaction using 
JavaScript such that not having it available does not affect structural and pre-
sentation layers and the use of the web application. 

    KEEP PAGE MARKUP AND JAVASCRIPT SEPARATE 
   Keep all JavaScript for the web application in external JS fi les rather than in the 
page itself or embedded in the HTML markup, and reference them using the 
  < script >   tag as follows: 

      < script type =  " text/javascript "  src =  " javascriptfile.js "  >  < /script >      

Unobtrusive JavaScript



CHAPTER 11 Accessibility348

   Keeping JavaScript fi les separate from page structure also makes it easy to 
change scripts without updating individual pages within the application.  

    USE THE DOM SCRIPTING APPROACH TO ATTACH 
FUNCTIONS TO PAGE EVENTS 
   Do not embed JavaScript functions within page markup. That is, do not call 
JavaScript functions that use the approaches shown in  Figure 11.4   . 

   Calling JavaScript functions from page markup may prevent pages from work-
ing correctly in browsers where JavaScript is unavailable or disabled. A better 
approach is to attach functions to events for different page elements using 
the DOM      3    Scripting approach (Keith, 2005). Use DOM methods such as 
 getElementById  and  getElementsByTagName  to fi nd a specifi c element or a set 
of elements, respectively, and then assign behavior to specifi c events such as 
 click ,  mouse over , and so forth ( Figure 11.5   ).  

    DO NOT USE DROPDOWN LISTS TO INITIATE NAVIGATION 
OR FORM SUBMISSION 
   Do not use JavaScript to navigate to a different page or change effects on the 
web page when users change the option in a dropdown list. This is typically 
accomplished using the  onchange  event handler in JavaScript. Instead, allow 
users to select the menu item and then click an adjacent form button to go to 
the page corresponding to the item they have selected. 

   If a dropdown list is used to submit a form or to navigate to a different page, 
it will be extremely diffi cult, if not impossible, for keyboard users to select an 
appropriate option. For example, if a dropdown list is used to navigate to a dif-
ferent page as users select an item in the list, this would trigger the  onchange  
event, and users would be immediately taken to the corresponding page.

<a href="javascript:doThis();">Link Anchor</a>
or
<input type="button" onclick="doThis();" value="Save Changes" /> 

 FIGURE 11.4           “ Obtrusive ”  ways of incorporating JavaScript — that is, calling JavaScript 
functions within the page markup.    

var allLinks = document.getElementsByTagName("a"); 
for (var i=0; i<allLinks.length; i++) {
 allLinks[i].onclick = function() {
  …
  return false; 
 }
} 

 FIGURE 11.5          This code snippet accesses all links within the document (marked up using the 
  < a >   tag) and assigns the  onclick  behavior to it.    

   3  DOM, or Document Object Model, refers to a way of representing HTML and XML documents 
so that they can be manipulated using scripting technologies such as JavaScript. For more infor-
mation, see  www.w3.org/TR/DOM-Level-3-Core/introduction.html .   
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The only way for assistive technology users to select the last item in the drop-
down list would be to repeatedly go back after selecting an option from the 
dropdown list, navigating to the page, and then select the next option in the 
list and so forth, until the last item is reached.   

    Related design patterns 
   Using JavaScript unobtrusively requires that pages be built using the principle 
of PROGRESSIVE ENHANCEMENT and that the  “ behavior ”  layer provided by 
JavaScript be completely separated from the structure and presentation layers (pro-
vided by SEMANTIC MARKUP and UNOBTRUSIVE STYLE SHEETS, respectively), 
such that its unavailability does not make the web application inaccessible.   

    ACCESSIBLE FORMS 
    Problem 
   Forms may become diffi cult to use if they are designed without regard to their use 
with keyboards and assistive technology such as screen readers or Braille readers.  

    Solution 
   Lay out form elements and incorporate appropriate accessibility tags in the 
markup to make forms accessible to assistive technology users. At a minimum, 
associate form elements with labels using   < label >   tags, group related form ele-
ments using   < fi eldset >   tags, and set appropriate sequences for tabbing through 
form elements using  tabindex  attributes.  

    Why 
   Forms are the foundation of web applications. Making them accessible is essen-
tial to ensure the widest reach. Using   < label >   tags and grouping form elements 
using   < fi eldset >   also adds meaning to elements and helps create a semantic 
structure in the markup (see the SEMANTIC MARKUP pattern earlier in this 
chapter). These techniques not only make forms accessible for users of assistive 
technology, but they also make them more usable and readable for users with-
out disabilities.  

    How 
   First and foremost, follow the patterns in Chapter 2 to make forms usable and 
accessible. Ensure that forms are organized in a logical order and that it is easy 
for users to associate a form element with its label. 

    USE   < LABEL >   TAGS TO IDENTIFY CORRESPONDING 
FORM ELEMENTS 
   Use   < label >   tags to associate fi eld labels to their corresponding form elements 
as follows: 

      < label for =  " firstName "  > First Name: < /label >    
      < input type =  " text "  id =  " firstName "  name =  " firstName "  / >      

Accessible Forms



CHAPTER 11 Accessibility350

   In this example, the text fi eld for fi rst name has an id of   “ fi rstName ”   that is ref-
erenced in the   < label >   tag using the  “  for  ”  attribute to associate the label  First 

Name  to the corresponding text fi eld. 

   Not only does the   < label >   tag make it easy for screen readers to correctly associ-
ate labels to form control irrespective of where the form control is positioned, 
but it also helps sighted users when they interact with radio buttons and check-
boxes. When used with radio buttons and checkboxes, the   < label >   tag allows 
users to click the label to select the corresponding radio button or checkbox. 
Thus, users have a larger clickable area and are not restricted to clicking the 
smaller radio button controls or checkboxes ( Figure 11.6   ). 

   In addition, to ensure that screen readers present information to users in the 
correct order, place labels that relate to text fi elds or dropdown lists before the 
form element in the markup. This does not apply to radio buttons and check-
boxes, where labels come after the corresponding controls.  

    GROUP FORM CONTROLS USING   < FIELDSET >   TAGS 
   Use the   < fi eldset >   tag to group related form controls and use the   < legend >   tag 
to provide a heading to the grouped form controls ( Figure 11.7   ). This helps 
screen readers identify and communicate groups to users. The tags   < fi eldset >   and 
  < legend >   can also be styled using style sheets to make them visually appealing 
(Adams, 2008).  

    MAKE FORMS KEYBOARD ACCESSIBLE 
   Most browsers allow users to navigate among links, frames, and form elements 
on a page using the Tab key, which when pressed, moves the focus from one 
element to another in the order of their presence in the markup. In most cases, 
when the page is marked up correctly, the sequence in which users would move 
from one element to another would be correct. However, in cases, when the 
default tab sequence needs to be changed to provide a better form-fi lling expe-
rience, use the  tabindex  attribute for form elements ( Figure 11.8;    see also the 
KEYBOARD NAVIGATION pattern in Chapter 2). 

   Another way to make forms keyboard accessible and effi cient to use is by using 
the  accesskey  attribute, which allows users keyboard access to frequently used 

 FIGURE 11.6          In this form from Orbitz, users can click either on the highlighted areas or 
the radio controls instead of just clicking the radio button control to select an option.    
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areas on a page or form ( Figure 11.9   ). For example, the  accesskey  attribute can 
be used to navigate among primary navigation options in a web application 
and can also be used with a link to allow users to navigate to corresponding 
pages using the keyboard. 

   When the  accesskey  attribute is specifi ed, users can press a combination of the 
 “ modifi er ”  key(s) (e.g., Alt or Ctrl keys) in conjunction with the character spec-
ifi ed in the  accesskey  attribute. See  Figure 11.10    for a list of modifi er key(s) on 
different browsers.  

    USE JAVASCRIPT UNOBTRUSIVELY WHEN USED 
FOR FORM VALIDATION 
   Many forms use client-side scripting technology, such as JavaScript, to manipulate 
forms or check for validity of users ’  data input. However, use of such scripting 

Accessible Forms

<label for="firstName">First Name:</label>
<input type="text" id="firstName" name="firstName" tabindex="10" />

 <label for="lastName">Last Name:</label>
<input type="text" id="lastName" name="lastName" tabindex="20" />

 FIGURE 11.8          The  tabindex  attribute allows users to navigate form elements in a logical manner.    

<label for="search" accesskey="S">Search:</label>

<input type="text" id="search" name="search" /> 

 FIGURE 11.9          By adding the  accesskey  attribute of  “ S ”  to the   < label >   tag for the search 
box, we can allow users to focus on the search fi eld by pressing the Alt key (or Ctrl key or 
another key combination) and the  “ s ”  key at the same time.    

 FIGURE 11.7            This form in (a) is created using the   < fi eldset >   and   < legend >   tags shown in 
(b) along with a few style sheet rules (not shown).      

(a)

<fieldset>

 <legend>Personal Information</legend>

 <label for="firstName">First Name:</label>
 <input type="text" id="firstName" name="firstName" />

 <label for="lastName">Last Name:</label>
 <input type="text" id="lastName" name="lastName" />

</fieldset>

(b)
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technology may render forms inaccessible to users with assistive technology or 
those who have disabled JavaScript in their browsers. Therefore, perform the form 
validation on the web server regardless of whether it’s done on users ’  browsers 
using JavaScript. This will ensure that forms remain accessible to all, including 
those using browsers that do not support JavaScript (see also the HIJAX approach 
discussed in the PROGRESSIVE ENHANCEMENT pattern earlier in this chapter).   

    Related design patterns 
   The patterns discussed in Chapter 2, such as LOGICAL GROUPING, REQUIRED 
FIELD INDICATORS, SMART DEFAULTS, FORGIVING FORMAT, KEYBOARD 
NAVIGATION, INPUT HINTS/PROMPTS, and ACTION BUTTONS, are all essen-
tial for designing usable and accessible forms.   

    ACCESSIBLE IMAGES 
    Problem 
   Images are not available to users with visual impairments.  

    Solution 
   Provide necessary text alternatives for images and minimize the use of superfl u-
ous graphics. There is a common misconception that to make a page accessible, all 
images must be removed. This is not true. Illustrations, graphics, and other images 
(including animated images) not only help improve comprehension for users 
without vision impairments but also help those with some forms of cognitive/
learning disabilities (Brewer, 2005). By incorporating text alternatives for images, 
designers can possibly avoid building an alternative version of the web application.  

    Why 
   Making images accessible by providing a text alternative allows both screen 
reader users and those who have disabled images in their browsers to under-
stand the purpose and function of the images. An added benefi t is that it pro-
vides a meaning and description of images that can be read by search engines 
to improve searchability of pages. When used appropriately, images can make a 
page look visually pleasing and be incorporated in the page without impacting 
its accessibility.  

    How 
   Provide a text alternative for images describing the image’s purpose. This is accom-
plished using the  alt  attribute for all image-related markup:   < img >   tags,   < area >   
tags for hotspots on image maps, and  input  tags of  type =  " image "   ( Figure 11.11   ). 

Internet Explorer ALT (PC), Ctrl (Mac)

Mozilla Firefox ALT + SHIFT (configurable by typing about:config in the address field)

Opera  SHIFT + Esc

Konqueror (Linux) Press CTRL and the accesskey in sequence

 FIGURE 11.10          Modifi er key(s) for different browsers when using the  accesskey  attribute.    
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    USE AN EMPTY  ALT  ATTRIBUTE FOR DECORATIVE IMAGES 
   Decorative images refer to images that are used for presentation purposes 
only — for example, spacer images, transparent images, or fi ller photographs. 
Using the  alt  attribute to describe such images is not necessary because it 
doesn’t communicate any relevant information to users. Therefore, use an 
empty  alt  attribute for images, such as   < img src =  " spacer.gif "  alt =  "  "  / >  . 

   When images are used only for decorative purposes, consider using them as back-
ground. Screen reader users will not see the image, and the need for an empty  alt  
text will not arise. This can be easily accomplished using CSS ( Figure 11.12   ).  

    USE THE  LONGDESC  ATTRIBUTE FOR DETAILED IMAGE 
DESCRIPTIONS 
   Use the  alt  attribute for images when a short description for the image is suffi -
cient. In cases where the image cannot be described succinctly, use the  longdesc  
attribute to reference and link to the page where the detailed image description 
is provided ( Figure 11.13   ). 

   Because the  longdesc  attribute is not supported by older assistive technologies, 
often designers put a  “ d-link ”  (description link) next to the image that opens the 
description fi le — the same fi le referenced in the  longdesc  attribute ( Figure 11.14   ).  

    USE MEANINGFUL TEXT WHEN DESCRIBING IMAGES 
   When describing images using either the  alt  or  longdesc  attribute, indicate the 
image’s informational content and/or function as appropriate within its usage 
context. For example, consider  Figure 11.15   . This example from WebAIM.org 
illustrates a good approach in determining what would constitute a meaningful 
text for the PDF icon image. Four potential values for the PDF icon’s  alt  text are: 

    1.       " Employment Application "    
    2.       " PDF File "    
    3.       " PDF icon "    
    4.      "  " , because the image content is presented in context    

Accessible Images

<map name="globalNav">

 <area coords="0,0,50,20" href="AboutUs.html" alt="About Us" />

 <area coords="51,0,100,20" href="CustomerSupport.html" alt="Customer Support" />

</map>

(b)

(c)

<input type="image" src="btn_login.gif" alt="Log In" />

<img src="btn_login.gif" alt="Log In" />

(a)

 FIGURE 11.11          Examples of  alt  text for images (a), image maps (b), and the input 
(type       =        “  image  ” ) tag (c).        
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   The preceding are discussed in the online article, Appropriate Use of Alternative 
Text   (www.webaim.org/techniques/alttext   /) : 

 Notice that the image is within the link. If it were not within the link, then 
the  alt  text might be different. In this case, because the image provides 
additional information about the function of the link, it’s important that it 

<div id="preamble">

 <h3><span>So What is This About?</span></h3>

 <p class="p1">…. </p>

</div>

(b)

#intro #preamble {

 background: transparent url(images/breakrule.gif) no-repeat center bottom; 

 padding: 25px 0px 37px 0px;

 width: 464px; }

(c)

#intro #preamble h3 {

 background: transparent url(images/txt_sowhatisthisabout.gif) no-repeat left top; 

 height: 25px;

 margin: 0px 0px -9px 27px; }

#intro #preamble h3 span {

 display: none; }

(d)

(a)

 FIGURE 11.12            In this example from CSS Zen Garden, the designer has included a decorative 
image below the section in the background (a). This is evident in the HTML code for this section 
(b) and the corresponding style (c). The designer uses the breakrule.gif fi le as the background 
image and positions it at the bottom of the paragraph to use it as a separator between it and the 
next section. A similar approach is used for the section header, the text of which (  “ So What Is 

This About? ”  ) is enclosed within the   < h3 >  < span >   tags (b), and its CSS shows the use of the 
image as background. The text is hidden from sighted users by setting its display to  “ none ”  but 
is still accessible to text reader users. Another option is to use a large negative text-indent value 
(e.g.,  – 9999px). (Source:   www.csszengarden.com/?cssfi le      �      /204/204.css & page      �      0  .)          
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be within the link itself and is read with the link. This is vital because links 
are often accessed out of context from their surroundings. 

 Option A (  " Employment Application "  ) is redundant with surrounding text 
so it is not the best choice. Option B is the best choice — it clearly provides 
the content that is being presented by the image — that the link is to a PDF 
fi le. The function (  " Download the Employment Application "  ) is presented 
within the text of the link, so it does not need to be included within the  alt  
attribute. Option C (  " PDF icon "  ) describes the image itself, but is not most 
appropriate for this context. In another context, it may be important that 
the user know that this image is indeed an icon — in such a case, using the 
word   " icon "   in the  alt  text may be appropriate. Option 4 (null or empty  alt  
text) would not provide the important information that the image presents.     

Accessible Images

<img src="chart_sales.gif" alt="Sales from the year 2000 to 2003" longdesc="traffic_chart.html" />

 FIGURE 11.13          When describing a chart,  alt  text (  “ Sales from the year 2000 to 2003 ”  ) 
may not be suffi cient to describe what the chart represents. To make it easier for users to 
understand the chart, summarize the content on a separate page (in this example,   “ traffi c_

chart.html ”  ) and link it using the image’s  longdesc  attribute.    

<img src="chart_sales.gif" alt="Sales from the year 2000 to 2003" />

<a href=”traffic_chart.html”>D</a>

 FIGURE 11.14          An example of a d-link that references the page and provides the detailed 
image description.    

 FIGURE 11.15          Using a link and an image together.    

        NOTE        
   Another option is to use the PDF icon as a background image and position it using the 

style sheet and use the text PDF in the HTML markup as follows: 

     HTML:   
      < a href =  " /docs/employement_application.pdf "  class =  " pdfdoc "  >      
   Download the Employment Application (PDF, 300KB) 
      < /a >    
     CSS:   
     a.pdfdoc  {    
     /* Assuming that the image is about 24px  ×  24px and 6px space to its 
left is adequate */   
     background: transparent url(/images/icon_pdf.doc) no=repeat right; 
padding-right: 30px;     

    }      
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    AVOID USING TEXT IN GRAPHICS 
   Graphic formats (e.g., GIF, JPEG, and PNG) appear pixelated when zoomed in. 
When text is used in graphics, users who have magnifi ed the screen to improve 
readability would end up reducing the page’s readability ( Figure 11.16   ). 
Readability is further compromised when text is overlaid on another image or a 
patterned background. Therefore, as much as possible, avoid using text in graph-
ics; it also helps with internationalization (see the EXTENSIBLE DESIGN pattern 
in Chapter 10).   

 FIGURE 11.16          Text used in graphics appears pixelated and thus is diffi cult to read when 
magnifi ed.    

    Related design patterns 
   Using images should not compromise the SEMANTIC MARKUP. Therefore, 
use decorative images as background images using CSS so that they are not 
included in the page structure (see also the UNOBTRUSIVE STYLE SHEETS pat-
tern earlier in this chapter).   

    ACCESSIBLE TABLES 
    Problem 
   Reading and understanding data presented in tables can be confusing to assis-
tive technology users if they are unable to establish the relationship among the 
data elements. For example, if users are not able to associate data in table cells 
to corresponding headings, they may not know exactly what the data represent 
and how they relate to data in other cells.  

    Solution 
   Reserve the use of   < table >   tags for presenting tabular data and use style sheets 
for page layout (see the TABULAR LIST pattern in Chapter 7). Mark up tabular 
data such that table captions, column headings, and row headings are clearly 
identifi ed. This helps screen readers understand and communicate the relation-
ship between data presented in tables. 

   This is not to suggest that pages formatted using   < table >   tags are inaccessible. 
It is possible to build accessible pages using tables so that when content is 
 “ linearized ”  — that is, when all table-related tags are removed and content is 
presented in the order it appears in the markup — the resulting content order 
matches what users would expect and the page is accessible to assistive tech-
nology users. However, the same visual and structural result can be achieved 
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using style sheets, and there is no longer a valid reason for favoring   < table >   tags 
for layout (Andrew and Shafer, 2006). In addition, using tables for layout vio-
lates the SEMANTIC MARKUP pattern, which suggests that content be marked 
up using tags to match its structural intent and not to achieve a certain visual 
presentation.    

      Why 
   Associating data in tables to their column and row headings helps screen read-
ers correctly communicate the relationship among data elements, and users 
establish appropriate context for their use.  

    How 
   Most important, clearly distinguish headings that indicate what the data repre-
sent from data cells (the actual values). This is achieved by marking up head-
ings (both column and row headings) using   < th >   tags and data values using 
  < td >   tags. 

    USE THE   < CAPTION >   TAG AND  SUMMARY  ATTRIBUTE 
TO ESTABLISH CONTEXT 
   Use the   < caption >   tag to provide a short descriptive title indicating the table’s 
purpose ( Figure 11.17   ). The information within the   < caption >   tag is displayed 
to users and can be formatted using style sheets. 

   In addition, use the  summary  attribute to describe in detail what the table presents. 
Because information contained within the  summary  attribute is not displayed, its 
main purpose is to describe the data table’s purpose and any relevant formatting 
information for assistive technology users ( Figure 11.18   ).  

    IDENTIFY ROW AND COLUMN HEADERS OF DATA TABLES 
   Ensure that data values are correctly associated with their headings by using the 
 scope  attribute. Such a practice lets assistive technology users know if data are 

Accessible Tables

        NOTE      
   With the new browsers supporting CSS tables using the display properties of  table , 

 table-row , and  table-cell , soon there would be even fewer valid reasons to use HTML 

  < table >   tags for laying out pages (Andrew and Yank, 2008).     

<table>

 <caption>Sales Data for Past 3 years</caption>

 … rest of the table markup

</table>

 FIGURE 11.17          Use the  <     caption     >  tag to briefl y describe the purpose of tabular data.    
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tied to column headings (  < th scope =  " col "  >  ), row headings (  < th scope =  " row "  ), 
or both ( Figure 11.19   ).  

    USE THE  HEADERS  ATTRIBUTE ON CELLS OF COMPLEX 
DATA TABLES 
   Use the  headers  attribute to specify the relationship among the headings for a 
given cell in more complex tables. This is accomplished by attaching an  id  attri-
bute to any cell that you want to be a header cell and then adding the ids of 
those header cells to the  headers  attribute of the data cells ( Figure 11.20   ).   

    Related design patterns 
   Data table presentation can be improved using style sheets so that the rela-
tionship between data values and headings are clear to those without vision 
impairments as well. (See Christie, 2008, for how CSS can be used to effec-
tively present tabular data.) This is important for sighted users because attri-
butes such as  summary ,  scope , and  headers  are not displayed in web browsers. 
However, UNOBTRUSIVE STYLE SHEETS should be used to ensure that markup 
and presentation are layered independently as advocated in the PROGRESSIVE 
ENHANCEMENT pattern.   

<table summary=”Sales data for years 2005, 2006, and 2007 show an increasing trend, with

sales doubling from $1,200,000 in 2005 to $2,400,000 in 2007”>

 <caption>Sales Data for Past 3 Years</caption>

 … rest of the table markup 

</table>

 FIGURE 11.18          By using the  summary  attribute, users know what is relevant and important 
in the table and can help improve comprehension of the data presented in the table.    

<table>

<caption>Sales Data for Past 3 Years</caption>

<tr>

 <th></th>

 <th scope="col">2005</th>

 <th scope="col">2006</th>

 <th scope="col">2007</th>

</tr>

<tr>

 <th scope="row">Sales</th>

 <td>$ 1,200,000</td>

 <td>$ 1,500,000</td>

 <td>$ 2,400,000</td>

</tr>

</table>

 FIGURE 11.19         
 Knowing the scope of 
headings, users can 
clearly establish that 
sales in 2005 were 
$1,200,000.    
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    ACCESSIBLE NAVIGATION 
    Problem 
   Most web pages are organized such that the main  “ content ”  area comes after persis-
tent elements such as a logo, utility navigation, primary navigation, and secondary 
navigation. Although this practice is benefi cial for users without vision impair-
ments because they prefer a consistent location for navigation (see Chapter 5), 
it’s disruptive for screen readers and keyboard users because they have to navigate 
through those links with every page load before they can reach the main content.  

    Solution 
   Allow users to access the page’s main content without requiring them to go 
through persistent navigation and other elements located in the page’s header 

Accessible Navigation

<table>

<caption>Travel Expense Report</caption>

<tr>

 <th><br /></th>

 <th id="meals">Meals</th>

 <th id="hotel">Hotel</th>

 <th id="transportation">Transportation</th>

</tr>

<tr>

 <td id="august-25" >25-Aug-03</td>

 <td headers="meals august-25">$ 37.74</td>

 <td headers="hotel august-25>$ 112.00</td>

 <td headers="transportation august-25">$ 45.00</td>

</tr>

<tr>

 <td id="august-26" >25-Aug-03</td>

 <td headers="meals august-26">$ 37.74</td>

 <td headers="hotel august-26>$ 112.00</td>

 <td headers="transportation august-26">$ 45.00</td>

</tr>

 <tr>

 <th id="total">Total:</th>

 <td headers="meals total">$ 196.27</td>

 <td headers="hotel total">$ 442.00</td>

 <td headers="transportation total">$ 162.00</td>

</tr>

</table>

 FIGURE 11.20          In this example, the ids of the column headers are  meals ,  hotel , and 
 transportation , and the ids of the row headers are  august-25 ,  august-26 , and  total . 
Then the cell at row 2, column 3 would have  headers =  " hotel august-25 "   or the other way 
around — that is,  headers =  " august-25 hotel "   — if that seems more appropriate.    



CHAPTER 11 Accessibility360

area. In addition, structure the page so that users can easily navigate among the 
page’s content areas.  

    Why 
   For users without vision impairments, it’s easy to ignore persistent header and 
navigation sections of pages and focus on relevant content areas. Screen read-
ers and keyboard users, however, are forced to access the page in a linear fash-
ion, disrupting their experience. Built-in mechanisms to directly access a page’s 
content via an explicit  “ skip navigation ”  link at the top of the page or through 
appropriate structural markup make interaction with web pages both effi cient 
and pleasurable for assistive technology users.  

    How 
   Provide a link at the top of the page that allows users to skip over navigation 
links. The  “ skip navigation ”  or  “ skip to main content ”  link is just an HTML 
link created using the anchor   < a >   tag. If designers do not want to make the link 
visible, they may use CSS to hide it ( Figure 11.21   ). 

        NOTE      
   For sites with primary and secondary navigation, it’s benefi cial to provide separate skip navi-

gation links: one for global (primary and utility) navigation and one for secondary navigation. 

The fi rst  “ skip ”  link would then be  “ Skip Main Navigation ”  or  “ Skip Global Navigation ”  and 

the second  “ Skip Local Navigation, ”  which then takes users to the page’s main content.     

CSS:

a.skip-navigation {

 display: block;

 position: absolute;

 top: -9999px;

 left: -9999px; 

}

HTML:

<a class="skip-navigation" href="#maincontent">Skip to main content </a>

… navigation and other persistent elements

<a name="maincontent" id="maincontent"></a>

<!-- Main Content Starts Here -->

 FIGURE 11.21          Using this approach, the link is hidden for users without vision impairments but 
is read by the screen readers and is accessible to text browsers such as Lynx. As shown, the 
anchor for the  “ skip ”  link does not need to have any content.    
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   Another common approach is to make the link visible when it receives focus 
( Figure 11.22   ). This makes the link available to those who are navigating the 
page using the keyboard. 

    USE HEADINGS IN THE MARKUP TO IDENTIFY 
PAGE STRUCTURE 
   Identify sections within the page using headings markup — that is, use   < h1 >   
through   < h6 >  . This allows users with screen readers and browsers to navigate 
using a keyboard (e.g., JAWS for Windows users can use the  “ h ”  key to navigate 
the page content).    

    Related design patterns 
   It’s also important that primary, secondary, and/or utility navigation features 
are marked up using appropriate SEMANTIC MARKUP. With the availability 
of working-draft versions of ARIA, consider marking up navigation elements 
using appropriate  “ role ”  attributes (see the Accessibility and Rich Internet 
Applications section later in this chapter).   

    ACCESSIBLE ALTERNATIVE 
    Problem 
   Sometimes it is not possible to make a web application accessible either 
because of the technology used (e.g. RIAs) or the way it is programmed.  

Accessible Alternative

(b)

(a)

 FIGURE 11.22          By default, Molly doesn’t show users the  “ Skip to the Content ”  link (a). 
However, when users navigate to the link using the keyboard (or hover over it using a mouse), 
the link becomes visible (b).      
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    Solution 
   Create an accessible alternative for the web application that offers the same 
content and functionality, and provide a link to the alternative application. 
This follows the recommendation by WCAG 1.0, which states: 

 If, after best efforts, you cannot create an accessible page, provide a link 
to an alternative page that uses W3C technologies, is accessible, has 
equivalent information (or functionality), and is updated as often as the 
inaccessible (original) page.   

   And, from WCAG 2.0 (see Conformance Requirements at   www.w3.org/TR/2007/ 
WD-WCAG20-20070517/#conformance  ): 

 If the Web page does not meet all of the success criteria for a specifi ed 
level, then a mechanism to obtain an alternate version that meets all of 
the success criteria can be derived from the nonconforming content or its 
URI [Universal Resource Identifi er], and that mechanism meets all success 
criteria for the specifi ed level of conformance.    

    Why 
   Ideally, web applications should be able to adapt to the needs and capabilities of 
browsers, assistive technologies, or users without maintaining separate versions. 
However, sometimes web applications use technology that offers important 
benefi ts justifying its use (e.g., better performance, richer interactivity, etc.) but 
are not well supported by assistive technologies. 

   RIAs are a good example. They offer important usability and performance ben-
efi ts (e.g., Google Maps, Gmail). However, when used with assistive technology, 
mobile devices, or browsers that have JavaScript and CSS disabled, they break 
down. In addition, there may be legal requirements to use an exact copy of 
a document, making modifi cations to original documents impossible. In such 
instances, rather than excluding users, it’s better to create an alternative version 
of the application with the same content and core functionality.  

    How 
   Once the alternative version is developed, two important WCAG 2.0 require-
ments are: 

    1.     The accessible version provides the same content even with compro-
mises in design and functionality.  

    2.     At the beginning of the pages of the nonaccessible version, a link is pro-
vided to the alternative accessible version.    

   Approaches similar to those used for incorporating  “ skip navigation ”  link in 
the page markup can be used for providing the links to an alternative version of 
the application (see ACCESSIBLE NAVIGATION pattern earlier in this chapter).  
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    Related design patterns 
   If Ajax or the use of JavaScript is making the application inaccessible, use 
approaches outlined in the UNOBTRUSIVE JAVASCRIPT and PROGRESSIVE 
ENHANCEMENT patterns to make the application as accessible as possible.   

    ACCESSIBILITY AND RICH INTERNET 
APPLICATIONS 
   Approaches used in developing RIAs (see Chapter 8) make extensive use of 
dynamic HTML and Ajax to offer a richer and more interactive experience. 
However, they pose signifi cant accessibility challenges. For example, if page 
content changes without a page refresh, new content may not be available to 
people who rely on screen magnifi ers or screen readers. RIAs also use complex 
interface controls such as sliders, progress bars, tabs, trees, and so forth, which 
are not natively supported in current versions of HTML/XHTML markup. 

   The W3C-WAI group has been working on addressing these challenges through 
their ARIA suite (WAI-ARIA; see   www.w3.org/WAI/intro/aria  ). The purpose of 
WAI-ARIA is to offer a way to associate behavior and structure to interactive 
controls used on rich web pages with existing markup to make RIAs accessible 
to people with disabilities. It does so by incorporating  roles  and  states and prop-
erties  within existing markup. 

   Roles allow an RIA designer to provide proper type semantics on custom con-
trols to make them accessible. For example, as indicated in the SEMANTIC 
MARKUP pattern, page navigation should be marked up using lists. However, 
if a page has several other types of lists, it’s not easy for users to distinguish 
between navigation-based lists and other lists. ARIA specifi cation provides help 
by using the notion of roles, which provide information about what the con-
trol is irrespective of the HTML markup that was used to create it. For example, 
an unordered list used for navigation can be marked up as: 

      < ul role =  " navigation "  >    
         < li > Navigation Item 1 < /li >    
     …   
      < /ul >      

   Roles are divided into  widget roles  and  structural roles . Widget roles include 
widgets common in RIAs such as  progressbar ,  slider ,  combobox ,  tree ,  alert ,  dia-

log , and others. Structural roles include roles such as  menubar ,  toolbar ,  bread-

crumbs ,  search ,  liveregion  (in which content is changed without page refresh), 
 tab ,  navigation , and so forth. Of particular importance for RIAs is the structural 
role of  liveregion , which allows text in the live region to be spoken without giv-
ing it focus. Users can then be informed of any updates within the area tagged 
as  liveregion  without losing their place within the content. 

   While roles provide information about the type of control being used, the 
states and properties module of ARIA adds semantics about relationships and 

Accessibility and Rich Internet Applications
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current states. For example, a slider control can have properties such as  value-

now ,  valuemin , and  valuemax ; a  liveregion  can have a state of  “ busy ” ; a  com-

bobox  could have the property of  autocomplete ; a tree can have the state of 
 “ expanded ”  with a  treeitem  having an attribute of  level ; and so forth. 

   Currently assistive technologies such as Window Eyes 5.5     �      , Jaws 7.0     �      , and 
ZoomText have some support for WAI-ARIA – based markup with Firefox 2 
or later; and Orca 2.20 supports WAI-ARIA with Firefox 3. Therefore, design-
ers should start adding appropriate WAI-ARIA attributes in their markup to 
improve accessibility of RIAs. Because extra attributes will be ignored by brow-
sers that do not support WAI-ARIA, there is minimal risk in their use. As sup-
port grows in browsers and assistive technologies, accessibility of RIAs continue 
to improve as well.              
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    INTRODUCTION 
   Although web applications are designed to facilitate task completion, visual 
design of them shouldn’t be ignored. Not only does visual design play 
an important role in how usable an application is perceived (Kurosu and 
Kashimura, 1995; Tractinsky, 1997), but it also affects how credible it is con-
sidered by users (Fogg et al., 2002). 

   Among the fi rst decisions that web application designers make is whether 
application content should adjust to the browser window width (LIQUID-
WIDTH LAYOUT) or remain the same regardless of its width (FIXED-WIDTH 
LAYOUT). Although usability and accessibility generally favor liquid-width 
layouts, page aesthetics are often compromised with excessively large or small 
browser window widths. Using a PROGRESSIVE LAYOUT with defi ned mini-
mum and maximum widths is a reasonable compromise because not only can 
it help maintain the aesthetic integrity but also better accommodate users who 
have either high- or low-resolution monitors.  

 The next important step is related to the placement and alignment of page 
elements to aid users by providing a clear visual page structure (GRID 
STRUCTURE, VISUAL HIERARCHY). Designers also may make certain page 
elements stand out (HIGHLIGHT) or use images that indicate important states 
and actions (ICONS) to further assist users in navigating pages and accessing 
features. 

   Visual design involves carefully balancing distinct components: layout, colors, 
graphics, fonts, contrast, and so on. Several books have been written on both 
the theory and practice of these components for web design (e.g., Baird, 2007; 
Lidwell et al., 2003; McIntire, 2008; Wroblewski, 2002). This chapter, however, 
emphasizes visual design patterns that are relevant for web application. Best 
practices for effectively incorporating other elements to create an effective design 
(e.g., colors, size and proportion, gestalt, typefaces), though not discussed, are 
important and must be considered for all designs.  

                                       Visual Design   
 CHAPTER 12  CHAPTER 12 
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    LIQUID-WIDTH LAYOUT 
    Problem 
   Web page content (e.g., tabular data with many columns, image editors, portal 
applications with multicolumn layouts, etc.) requires considerable horizontal 
space. If presented using a preset width (FIXED-WIDTH LAYOUT), content would 
either appear too cramped to users with large monitors or require users with small 
monitors to scroll horizontally, which is typically not preferred (Nielsen, 2005).  

    Solution 
   Design web pages using a liquid-width layout such that as users widen or 
narrow the browser window, page content and data adjust to its width; this 
approach is also referred to as a  fl uid  or  fl exible  layout ( Figure 12.1   ).  

    Why 
   It is very diffi cult to know or predict users ’  screen resolutions and browser win-
dow size preferences. Thus, designing for a specifi c width takes control away 
from users; instead of the design adapting to user preferences, users are forced 
to adjust to the design. Furthermore, with fi xed-width layouts, much of the 

(a)

 FIGURE 12.1          The gowebtop web mail application uses a liquid layout and adjusts its content 
to fi t the browser’s window size.      

(b)
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available screen space remains unused for users with high-resolution monitors. 
On the other hand, those using lower-resolution monitors may need to scroll 
pages horizontally to view the entire page. 

   Using a liquid-width design allows different page areas to adjust to browser win-
dow sizes and minimizes unnecessary horizontal scrolling. It also allows users to 
open sidebars for browser history and bookmarks without affecting their ability 
to view page content. In addition, users with vision defi ciencies may prefer to use 
larger text sizes, which can be easily accommodated with liquid-width designs. 

   Although the study by Bernard and Larsen (2001) found no signifi cant differ-
ences in user performance with liquid- or fi xed-width layouts for reading and 
searching tasks, most users preferred a liquid layout. It could be argued that 
Bernard and Larsen ’ s conclusion is dated because they used a monitor resolu-
tion of 1024      �      768, and almost 40 percent of users on the Web today use screen 
resolutions higher than 1024      �      768 and may have a different preference (see 
w3schools,   www.w3schools.com/browsers/browsers_display.asp  ). However, using 
larger-resolution monitors does not necessarily imply that most users maximize 
their browser window to their maximum screen resolutions, and 60 percent of 
web users still use screen resolutions of 1024      �      768 or lower.  

    How 
   Designing a liquid-width or fl uid-width layout requires page components — at 
least those occupying the main content area — to have a specifi c width relative to 
the browser’s window width, which is usually accomplished by designing pages 
using percentage values. For example, overall content can be set to 100 percent, 
main content to 62 percent, and sidebar content to 38 percent (Clarke, 2007). 

    IT’S OKAY TO KEEP NAVIGATIONAL AREAS AS FIXED WIDTH 
   It’s not necessary for all layout areas to expand proportionally for large win-
dows. Page elements such as navigation, sidebars, and callouts, may be kept 
fi xed to a certain width, while keeping areas occupied by main content fl exible 
( Figure 12.2   ). This minimizes jumping and readjusting of page components 
when users resize their browser’s window.  

Liquid-Width Layout

 FIGURE 12.2          Gmail keeps left navigation fi xed while expanding content areas.    
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    ADJUST PAGE ELEMENTS TO BROWSER’S WINDOW SIZE 
   When using liquid-width layouts, page elements using background colors 
or images should fi ll up appropriately with expanding or narrowing browser 
window widths. The relative position of page elements — left- and right-aligned 
components such as headers, navigation bars, footers, and so on — should also 
maintain their alignment with varying window widths ( Figure 12.3   ).   

    Related design patterns 
   As already mentioned, large screen resolutions are becoming common, and 
designers have started considering PROGRESSIVE LAYOUTS to ensure that pages ’  
content readability does not suffer when users maximize browser window sizes.   

    FIXED-WIDTH LAYOUT 
    Problem 
   Liquid-width design can create excessive empty spaces between elements for 
pages with fewer elements. This not only makes pages appear sparse, disorga-
nized, and disconnected but also less readable and visually unappealing.  

    Solution 
   Use a design that has a fi xed width to ensure that page components remain 
together and appear coherent ( Figure 12.4   ).  Fixed-width layout  means that the 
width of the page content is set to a certain pixel width irrespective of browser 

 FIGURE 12.3          When users narrow (a) or expand (b) the browser window, Basecamp adjusts the 
background colors for body, header, and content areas as necessary. Utility navigation (in the 
header), the  “ powered by ”  logo (in the footer), and the  “  …  assigned to ”  dropdown list maintain 
their right alignment with changing browser window widths.      

(a)

(b)
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window size. Users cannot change the width by resizing the window or by 
changing the text size.  

    Why 
   For web applications that do not demand excessive horizontal space (i.e., mainly 
textual content and tables with just a few columns), a fi xed-width layout is the 
most suitable, as information readability and scanability can be maintained even 
for large browser window sizes. In addition, with fi xed-width layouts, designers 
have complete control over the placement of page elements, which allows them 
to ensure the layout appears almost identical in all major browsers.  

    How 
   Fixed-width layouts are typically designed by specifying the page width in 
pixels — an absolute unit of measure for text sizes. A downside of such an 
approach is that it doesn’t scale well for users who have set text sizes larger or 
smaller than those specifi ed by the designer. A common alternative is to use 
measurement units relative to the text size — that is, in em or ex. This layout is 
commonly referred to as an  elastic layout  because such a layout changes its size 
based on the text size users set. However, designs using elastic layouts are still 
unaffected by browser window widths and thus are fi xed-width designs. 

   Optimal screen resolution for specifying the width of the layout is an impor-
tant consideration when designing fi xed-width layouts. Design for 800      �      600 
resolutions to accommodate the largest number of users without introducing 
horizontal scrollbars. The width of the layout is then typically set to 750 to 770 
pixels (with 30 – 50 pixels allocated for the browser chrome). In situations where 
the design is targeted for 1024      �      768 screen resolutions, the fi xed-width con-
tainer is set at 960 to 980 pixels. The goal, of course, is to prevent horizontal 
scrolling for the vast majority of the web application’s users. Baekdal’s (2006) 
research suggests that fi xed-width designs for lower (i.e., 800      �      600) resolutions 
would support about 95 percent of users, whereas those designed for larger (i.e., 
1024      �      768) resolutions would support only about 80 to 85 percent of users. 

    CENTER THE LAYOUT ON THE PAGE 
   Reduce the perception of empty space for users with larger screen resolutions 
by centering the layout so that the empty space is equally divided as the left 

Fixed-Width Layout

 FIGURE 12.4          Blinksale uses a fi xed-width centered layout. The background is fi lled with the 
gradient if users are viewing the page in larger browser window sizes.    
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and right margins. For example, viewing a design optimized for 800      �      600 res-
olutions (i.e., 770-pixel width) on a 1024      �      768 resolution screen would show 
an empty space of about 100 to 110 pixels on each side of the centered layout 
and 200 to 220 pixels worth of empty space on the right side for left-aligned 
layouts ( Figure 12.5   ).  

    FILL THE PAGE BACKGROUND FOR LARGER BROWSER 
WINDOWS 
   Like centering the layout, fi lling the page background with an appropriate 
color, image, or texture makes empty space more acceptable and the page more 
visually appealing ( Figure 12.6   ).  

    MAKE PAGES PRINTER-FRIENDLY 
   When web pages that are designed with fi xed-width layouts are printed in a 
portrait or vertical (as opposed to landscape) orientation, information on the 
right usually gets clipped. This is because most printers cannot support more-
than 600 pixels horizontally. If an application has pages likely to be printed by 

 FIGURE 12.5          Target centers the page so that there is an equal amount of white space on 
either side of the page.    

 FIGURE 12.6          Backpack (from 37signals) fi lls empty space with header and body background 
colors.    
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users, either offer users a  “ printer-friendly ”  link or create a separate style sheet 
for printing purposes such that printed pages show all relevant page content. 

   A separate style sheet for printing can be specifi ed in one of the following ways: 

    1.     Using an external cascading style sheet (CSS) fi le, which can work as a 
global style sheet and can be referenced by any page in the application: 

      < link href =  " print.css "  rel =  " stylesheet "  type =  " text/css "  
media =  " print "  / >       

    2.     Embedding CSS on pages that are most likely to be printed by users (e.g., 
an  “ Order Confi rmation ”  page on e-commerce applications) as follows: 

       < style type =  " text/css "  media =  " print "  >    
      … print specific selectors here…   
       < /style >   

     The obvious downside is that the style sheet will need to be on every 
page likely to be printed.          

   Other approaches to specify style sheets for printing include the  @media  and 
 @import  rules. However, their support is inconsistent among browsers. For 
example, support for  @media  is buggy in IE 6.0 and IE 7.0 (see  www.reference.
sitepoint.com/css/at-media ).   

    Related design patterns 
   Designers may want to consider a PROGRESSIVE LAYOUT, which offers a 
trade-off in that although it yields some design control to users by allowing 
the layout to adjust to the browser window width, it allows designers to put 
restrictions on minimum and maximum widths and still provide considerable 
control over the page’s visual appearance.   

    PROGRESSIVE LAYOUT 
    Problem 
   Users with large screen resolutions (e.g., 1920      �      1200) may fi nd pages using liq-
uid layout diffi cult to read or scan with a maximized browser window. Users may 
not want to narrow the browser window size because they prefer larger widths 
for other applications, which may be available as tabs within the same browser 
window. On the other hand, users with smaller screen resolutions may fi nd fi xed-
width designs diffi cult to use because they require them to scroll horizontally.  

    Solution 
   Use a progressive layout      1    with defi ned minimum and maximum widths to main-
tain page readability and aesthetic integrity. Pages designed using a progressive 

Progressive Layout

   1  The defi nition of progressive layouts referred to in this chapter is different from that used by 
Adobe Flex developers. Their defi nition is to progressively display the application’s content as it 
is initialized instead of waiting for the entire application to load (Szeto, 2004).   
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layout work as a liquid-width layout within a range of browser window widths. 
For browser window sizes below a certain minimum width and above a certain 
maximum width, the page behaves as a fi xed-width layout ( Figure 12.7   ).  

    Why 
   Progressive layout offers benefi ts of both liquid- and fi xed-width layouts. It 
works as a liquid-width layout between a range of browser window widths and 
as a fi xed-width layout above and below those widths. This helps satisfy the 
needs of users with either lower or higher screen resolutions. In addition, it 
allows designers reasonable control over a page ’ s visual appearance.  

    How 
   Identify the minimum and the maximum design widths based on the target 
users ’  screen resolutions and design needs. Then design pages so that they 
remain at a fi xed width below and above the minimum and the maximum 
browser window widths, respectively, and adjust to the browser window size 
between them. 

 FIGURE 12.7          This example shows a progressive layout with a fi xed width below 540 pixels 
of browser width (a), liquid between 540 and 1024 pixels of browser width (b), and fi xed 
over 1024 pixels of browser width (c). The maximum width of this design is set at 850 pixels. 
( Source : Fulciniti, 2005.)        

(a) (b)

(c)
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   Implementing such a design is possible by setting  min-width  and  max-width  style 
rules. However, because Internet Explorer versions 6 and 7 do not support  min-

width  and  max-width  attributes, use of JavaScript is required to ensure that the 
design works correctly on all browsers (Fulciniti, 2005; Jesse, 2007a, 2007b).  

    Related design patterns 
   PROGRESSIVE LAYOUTS provide a graceful solution to counter arguments 
against designs using fi xed- or liquid-width layouts. However, depending on 
the nature of the content presented by the application, either FIXED-WIDTH 
LAYOUT or LIQUID-WIDTH LAYOUT may be more appropriate and should be 
considered during design.   

    GRID STRUCTURE 
    Problem 
   Users need to clearly see and understand relationships between different page 
elements. Not using a systematic approach to lay out the page and its elements 
may lead to a cluttered design and make it appear unnecessarily complex.  

    Solution 
   Use a grid-based system for placing and aligning web page elements, giving 
web pages a visual structure and coherence and making it easy for users to 
understand the content’s organization ( Figure 12.8   ).  

Grid Structure

 FIGURE 12.8          Using GRID STRUCTURE for positioning and aligning page components on this 
page is quite obvious. Not only does this make the page pleasing to the eye, but it also makes 
it easy to discern the visual hierarchy of page components (see the VISUAL HIERARCHY 
pattern next).    
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    Why 
   A grid offers a consistent approach for designers to position and align vari-
ous elements on a page and create appropriate visual hierarchies such that the 
resulting layouts are visually pleasing and easy to use. Laying out and align-
ing page elements using grids not only makes the pages appear simpler and 
visually pleasing, but the consistent placement of components within the grid 
makes the application easier to navigate as well.  

    How 
   When using a grid, pages are divided into rows and columns, and grid lines are 
used to position and align web page elements. The grid of rows and columns 
itself may be established using the rule of thirds or using columnar grids that 
 create  units in multiples of threes ( Figure 12.9   ; Baird, 2007; Vinh and Boulton, 
2007). 

   Once the grid is established, the next step is to position elements on the page 
that will be consistent throughout the application, such as logos, navigation 
(primary, secondary, and utility), headers, footers, and so forth. However, if 
content changes from one page to another, which may often be the case for 
web applications, it may be benefi cial to position content within the grid 
fi rst. The benefi t of this  “ content-fi rst ”  approach is that after placing the most 
important content on the page, it should become pretty clear whether naviga-
tion should be placed at the top or on the sides (left or right). For example, if 
content, such as reports or search results, demands horizontal space on pages, 
positioning navigation at the top may be the most appropriate. 

   Unlike printed pages, which have a fi xed width and height, web pages pro-
vide limited control for vertical content, especially with a varying amount of 

 FIGURE 12.9          Among common columnar grids for web page layout are those based on the rule 
of thirds, which divides pages into rows and columns (a) or using only columnar grids in units of 
threes or fours (b).      

(a) (b)
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page content occupying different amounts of vertical space. If the layout has to 
adapt to varying amounts of page content, maintain relative positions of ele-
ments within the page. A trivial example is the page footer, which could always 
appear after the page content no matter how much vertical space is needed by 
the page content. 

    CONSIDER USING THE GOLDEN RATIO 
   The  golden ratio , also known as  divine proportion , is the ratio between two seg-
ments such that the smaller ( bc ) segment is to the larger segment ( ab ) as the 
larger segment is to the sum of the two segments ( ac ), or  bc/ab      �      ab/bc       �      0.618 
( Figure 12.10   ; Lidwell et al., 2003). 

   In general, layouts based on the golden ratio are considered to be aestheti-
cally pleasing. Although the aesthetic superiority of designs based on golden 
ratios have limited evidence (Markowsky, 1992), most designers consider them 
superior and design their grid layouts accordingly. Although designs shouldn’t 
be forced to fi t the golden ratio, it should be considered whenever possible 
(Lidwell et al., 2003). 

   To use the golden ratio for a two-column, 770-pixel, fi xed-width design — for 
example, multiply 770 pixels      �      0.618. The result is approximately 475 pixels, 
which can be the main content column’s width. The remaining width of 295 
pixels (i.e., 770 – 495) can be used for the second column, which can be used 
for navigation or other secondary content (Baird, 2007; Clarke, 2007). The 
same approach also can be used for larger widths ( Figure 12.11   ).  

Grid Structure

 FIGURE 12.10          The golden ratio (bc/ab  �  ab/bc  �  0.618).    

 FIGURE 12.11          This example from Apple shows a good application of the golden ratio. The total 
page content width is approximately 980 pixels. The content column  “ Select your Macbook Air ”  
uses a width of 605 pixels (980      �      0.618), and the image column occupies the remaining width 
of 375 pixels.    
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    ALIGN PAGE ELEMENTS ALONG GRID LINES 
   Align page elements along grid lines and with each other either vertically or hor-
izontally. The objective is not only to create a minimal number of  “ invisible ”  
grids on the page but also to do it in a way that reveals the structure of the page 
visually and makes it easy for users to understand and fi nd different page ele-
ments. Creating effective alignment also helps lead a person through the design 
by associating related elements on the page (see the VISUAL HIERARCHY pat-
tern that follows). Using alignment consistently on all pages within the web 
application improves the predictability of page elements within the design.  

    CREATE REUSABLE TEMPLATES 
   Once pages are laid out, they should be sliced into one or more page templates 
(depending on the number of page types) and used throughout the applica-
tion. This ensures that designs work for the entire application and therefore 
prevents any guesswork on the developer’s part as to how individual pages 
within the application should be designed.   

    Related design patterns 
   One of the important reasons for using the GRID STRUCTURE pattern is to 
ensure that the resulting design leads to a logical and predictable organization, 
improves comprehension, and makes it easy for users to fi nd desired informa-
tion (VISUAL HIERARCHY).   

    VISUAL HIERARCHY 
    Problem 
   Users need to make sense of information presented on web pages so that they 
can attend to the most important information fi rst before moving to informa-
tion of less importance.  

    Solution 
   Design pages such that the visual hierarchy is obvious to users. That is, use 
visual cues so as to clearly indicate grouping and the order of elements on a 
web page, and help guide users through the page so that they understand the 
page’s purpose, comprehend its organization, and correctly assign importance 
to various page elements ( Figure 12.12   ). As Lynch and Horton (1999) stated: 
 “ Graphic design is visual information management, using the tools of page lay-
out, typography, and illustration to lead the reader’s eye through the page. ”   

    Why 
   Establishing a visual hierarchy serves several important functions (Wroblewski, 
2002): 

      ■      It creates a center of interest to attract users ’  attention.  
      ■      It creates a sense of order and balance.  
      ■      It establishes a pattern of movement to guide users through various page 

elements.    
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   Creating an appropriate visual hierarchy, therefore, makes users more effi cient 
and effective when interacting with web applications.  

    How 
   Because designers are attempting to correctly convey the importance of page 
elements through visual hierarchy, the obvious fi rst step is to list page elements 
on a page in terms of their importance. The next step is to use one or more of 
the following visual components to order, position, and design those elements 
that refl ect the desired visual hierarchy: contrast, chunking, images, alignment, 
white space, font sizes, shapes, colors, and others. For example, to elevate a 
page element to the top of the visual hierarchy — that is, provide the highest 
emphasis or importance to an element — it could be made larger, bolder, shown 
in a high-contrast color, separated from other elements using additional white 
space, wrapped into a bright-colored border, included with an image, and/or 
placed closer to the top left or top center of the page ( Figure 12.13   ). 

Visual Hierarchy

 FIGURE 12.12          Google Analytics ’   “ Dashboard ”  clearly identifi es different groupings of page 
elements and leads users through it with an appropriate use of images, colors, and font sizes 
and their relative weights.    

 FIGURE 12.13          On Google’s home page, the logo has the most prominence (at the top of the 
visual hierarchy) because it is larger, bolder, and more colorful; has a high contrast with the 
background; is surrounded by lots of white space; and is placed at the top center.    
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    USE CONTRAST TO ESTABLISH VISUAL HIERARCHY 
   Contrast is a key design approach used to communicate visual hierarchy. It is cre-
ated by visual difference between elements — the more two elements are different, 
the higher the contrast between them. In general, higher-contrasting elements 
grab users ’  attention fi rst when compared with lower-contrasting elements. For 
example, black has the highest contrast with white and varying levels of contrast 
with different shades of gray. Value is not the only way two elements can contrast 
from each other. Contrast can also be created by using one or more of the fol-
lowing: size, texture, position, shape, color, and orientation ( Figure 12.14   ). 

   By using a combination of these visual forms, an effective visual hierarchy can 
be designed, and desired elements can be emphasized to draw users ’  attention. 
Contrast can be applied to page elements at the text level as well. For example, 
headings and subheadings can be made to stand out from the rest of the text 
by using contrast forms such as size and color ( Figure 12.15   ). 

 FIGURE 12.14         
 The primary forms 
of contrast. ( Source:  
From Rutledge, 2007.)    

 FIGURE 12.15          Blogger establishes a good visual hierarchy by using a large, colorful, high-
contrasting logo; then moves users ’  attention to the center area with a prominent call to action, 
 “ Create Your Blog Now ” ; then to the images; and so forth.    
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   It’s important to remember that contrast does not just refer to background –
 foreground contrast but also about the contrast (i.e., differences) among page 
elements. If the background – foreground contrast is high, but the contrast 
among page elements is low, the web page will fail to establish a clear visual 
hierarchy. This can also make the page appear cluttered and disorganized to 
users because they will struggle to navigate through the page design to deter-
mine what to attend to fi rst, second, and so forth.  

    GROUP RELATED INFORMATION VISUALLY 
   By grouping information visually and clearly indicating what the group repre-
sents, users can quickly decide whether to pay attention to it. When designed 
correctly, grouping makes pages appear simpler because it’s easier for users to 
fi lter out (i.e., ignore) not-so-relevant information and focus on the areas of 
interest ( Figure 12.16   ). 

   Visual hierarchy is important for both between groups and between elements 
within groups. Once users decide to focus on a logical group, they should be 
able to understand the importance of elements within the group. In Figure 
12.16, Crazy Egg emphasizes different elements within the group to indicate 
their importance. For example, in the  “ Let’s Get Started ”  section,  “ Create a Test ”  
is higher in the visual hierarchy than the text  “ Setting up a test. . . . ”   

    PLACE PERSISTENT ELEMENTS IN CONSISTENT LOCATIONS 
   Persistent elements on a page — that is, elements that appear on almost all 
pages within the application such as logos, navigation, headers, footers, and so 

Visual Hierarchy

 FIGURE 12.16          Crazy Egg groups different areas of the page using colors, font sizes, and white 
space to not only establish a good visual hierarchy but also to make the page appear simpler 
and visually pleasing.    
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forth — should be placed in consistent locations. For each persistent element, 
establish its importance and position it accordingly. For example, navigation 
is important and should be appropriately emphasized and clearly delineated 
from other elements such as logos and headers ( Figure 12.17   ).   

    Related design patterns 
   Aligning page elements is extremely important for establishing an appropri-
ate VISUAL HIERARCHY and for guiding users through page elements. GRID 
STRUCTURE is typically used to ensure proper alignment of page elements 
and to facilitate content scanning. Knowing visual hierarchy of the page is also 
important for SEMANTIC MARKUP (see Chapter 11). The order of elements in 
the page markup should refl ect the desired visual hierarchy so that when the 
page is rendered without style sheets and images, the visual hierarchy of page 
elements is still maintained.   

    HIGHLIGHT 
    Problem 
   Certain page elements need to stand out and grab users ’  attention, not only to 
establish their importance (VISUAL HIERARCHY) but also in response to users ’  
actions (e.g., selecting an element) or to communicate to users a status change 
for page elements or individual data items.  

    Solution 
   Highlight selected or changed elements to direct users ’  attention to them 
( Figure 12.18   ). If necessary, indicate the  “ value ”  or the extent of the change.  

    Why 
   Highlighting is important to provide a visual feedback about selected elements 
as well as to direct users ’  attention to changes. It is also useful in the following 
ways (Mahemoff, 2006): 

      ■      Showing which particular element has focus.  

 FIGURE 12.17          
Blinksale 
positions the 
header, primary 
navigation, utility 
navigation, page 
content, and 
related actions 
in consistent 
locations.    
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      ■      Showing which elements are selected.  
      ■      Indicating if an element is particularly important.  
      ■      Indicating an element is undergoing change.  
      ■      Prompting users to act on an element.    

   Highlighting is particularly important for pages communicating different states 
for a wide variety of elements, since it not only directs users ’  attention but also 
invites appropriate action.  

    How 
   There are several ways to highlight a page ’ s elements to make them stand out: 
change the background color, change the text color, make the text bold or a larger 
size, change borders, use animation (see the patterns ANIMATIONS/TRANSITIONS 
and SPOTLIGHT/YELLOW-FADE in Chapter 8), dim some elements, or use icons. 
Ideally, use a combination of these styles (       Figures 12.19 and 12.20     ). 

    HIGHLIGHT SELECTED ITEMS IN A LIST 
   Clearly indicate items with which users are working or will be taking action on 
by highlighting each selected item. Even when checkboxes are used for selec-
tion, highlighting is a better visual way of distinguishing selected items from 
unselected items ( Figure 12.21   ).  

    USE TRANSIENT HIGHLIGHTING TO INFORM USERS 
OF PAGE CHANGES 
   Highlighting an item momentarily (typically by fading the highlight in and 
then fading it out) creates an animated effect and focuses users ’  attention 
on the changed area on the page (see the ANIMATIONS/TRANSITIONS and 
SPOTLIGHT/YELLOW-FADE patterns in Chapter 8).  

Highlight

 FIGURE 12.18          Dell uses several highlighting approaches on this page: recommended options 
are highlighted with a green background, and changed and upgraded confi guration items are 
highlighted in the  “ My Components ”  section with a yellow background.    



CHAPTER 12 Visual Design382

    USE A LIGHTBOX EFFECT TO HIGHLIGHT CHANGES 
THAT REQUIRE USER RESPONSE 
   In instances where a page element needs to be highlighted and users must 
interact with it before continuing (similar to a modal dialog box in desktop 

 FIGURE 12.19          Backpack shows the current (i.e., selected) tab using a combination of 
background color, borders, font size, and font color. This page highlights the message  “ Get 
reminders on your email or cell phone ”  by changing its background color and making the 
font larger and bolder. Backpack also deemphasizes (i.e.,  “ unhighlights ” ) the utility 
navigation links in the footer by making them smaller and gray.    

 FIGURE 12.20          This demo dashboard from BrightPoint Consulting (  www.brightpointinc.com   ) 
shows several different ways of highlighting page elements: the selected campaign is in a 
different background color, campaign totals are in yellow, and different bubble sizes highlight 
campaigns with higher ad spending.    
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applications), a useful way to get users ’  attention is to dim all elements on the 
page other than the highlighted element ( Figure 12.22   ).  

    KEEP HIGHLIGHTING APPROACHES CONSISTENT 
   Keep highlighting approaches consistent throughout the application for similar 
interactions. Although the design may have different highlighting approaches 
for different contexts, such as selected items, messages (e.g., error, feedback, 
acknowledgment, and alert), selected navigation items, and so forth, they 
should remain consistent throughout the application. In Figure 12.21, Gmail 
uses a yellow background for selected emails, a blue background for the 
selected navigation item (in this case,  “ Inbox ” ), and a green icon for users who 
are currently online (in this case, Pawan Vora) for chatting.   

    Related design patterns 
   Animations and transitions are also useful ways to call users ’  attention to the 
changed elements (see the ANIMATIONS/TRANSITIONS and SPOTLIGHT/
YELLOW-FADE patterns in Chapter 8).   

    ICONS 
    Problem 
   Designers want to make different page objects and actions easily recognizable 
without requiring excessive space and, at the same time, want to make the 
interface visually pleasing and inviting to users.  

Icons

 FIGURE 12.21          Gmail highlights selected items by changing their background color.    

 FIGURE 12.22          Picnik highlights the registration form by dimming the page ’ s background, 
requiring users to either continue to create an account or to close the site by clicking on the 
close ( � ) icon.    
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    Solution 
   Use icons to represent commonly used objects and actions ( Figure 12.23   ).  

    Why 
   Icons may be used in web applications for a variety of reasons: 

      ■      For many common objects and tasks, icons are more readily recognized 
and remembered.  

      ■      They take less space than corresponding textual links.  
      ■      Icons typically have more universal recognition than text; thus, when 

localizing a web application, icons, when appropriately used, have min-
imal layout impact. However, if icons are used with labels, label trans-
lation should account for text expansion when translating to other 
languages (see the EXTENSIBLE DESIGN pattern in Chapter 10).     

    How 
   Most important, use familiar icons (Nolan, 1989) — that is, use concrete 
(rather than abstract) icons and those that remind users of things already 
known. Use icons that clearly suggest the objects or actions they represent. 
Ideally, users should be able to recognize icons without any accompanying text 
labels. 

    SUPPLEMENT ICONS WITH LABELS 
   Undoubtedly, there will be objects and actions that are unfamiliar to users. 
Therefore, supplement icons with labels to make actions easier to identify. 
During users ’  initial interaction with an application, users are more likely to 
rely on labels, but as their use continues, their interaction will become more 
effi cient as the icons become familiar. 

   When adding labels may take additional space, include tool tips for the icons. 
However, when dynamically changing the status of an icon, update the tool tip 
dynamically to indicate the changed state.  

 FIGURE 12.23         
 Yahoo! mail uses 
icons for both 
objects (e.g.,  “ Inbox, ”  
 “ Drafts, ”   “ Spam, ”  
etc.) and actions 
(e.g.,  “ Delete, ”  
 “ Reply, ”   “ Forward, ”  
etc.).    
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    AVOID USING TEXT IN ICONS 
   Avoid using text as part of an icon’s image, since it makes it more diffi cult to 
localize it (i.e., translate to other languages; see Chapter 10). Because of the 
smaller sizes of icons, text may also be diffi cult to read, and when used with a 
label, it may not be clear to users which label or text to consider for decipher-
ing the icon’s meaning. In addition, for users with vision defi ciencies, the text 
may be diffi cult to read when zoomed in (see the ACCESSIBLE IMAGES pat-
tern in Chapter 11).  

    USE MODIFIERS TO INDICATE OR CHANGE AN OBJECT’S STATUS 
   The same base icon can be used for multiple object states — for example, new 
email, read email, and responded-to email ( Figure 12.24   ). 

   For monitoring applications, similar modifi ers — referred to as  “ health 
badges ”  — are often used to indicate alarms or the status of objects. They are 
either placed side by side or to the bottom right or bottom left of the main 
icon ( Figure 12.25   ). The modifi er icon may be used over the main icon as long 
as the main icon is still recognizable and is not masked by the modifi er icon 
(e.g., putting a  “ X ”  over an icon).  

    USE TOGGLE ICONS TO INDICATE ALTERNATE STATES 
   Toggle icons are used to indicate either the presence or absence of an attribute 
or to assign a state. For example,  Figure 12.26    shows the star icon used as a tog-
gle by Gmail to indicate the  “ starred ”  or  “ normal ”  states of an email. This is 
very similar to the  “ fl agging ”  approach offered by desktop-based email systems 

Icons

 FIGURE 12.24          Hotmail uses the same base icon to show emails are new, read, and read and 
responded to.    

 FIGURE 12.25          In this example, modifi er icons are placed next to the network icon to indicate 
the  “ health ”  of the network: ( left to right ) critical issues, major issues, minor issues, and normal 
status.    
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 FIGURE 12.26          Gmail toggles the star icon to indicate a  “ starred ”  or  “ normal ”  state for an email.    

 FIGURE 12.27          Both Yahoo! mail (a) and Netvibes (b) use arrow icons to expand or collapse 
sections.      

(a) (b)

 FIGURE 12.28          Icons used by Mint use different shapes to make them clearly distinguishable 
from one another.    
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such as Outlook. Toggle icons are also used to indicate the disabled and enabled 
states of objects. 

   Some common uses of toggle icons are to show expanded and collapsed states 
in tree structures, for navigation, or for specifi c page elements (as in portlets) 
( Figure 12.27   ).  

    MAKE ICONS VISUALLY DISTINCT FROM ONE ANOTHER 
   It’s important that icons are easily distinguishable from each other to help 
users fi nd appropriate icons (thus, actions) quickly and minimize confusion. 
This is usually accomplished by making their shapes visually distinct from one 
another ( Figure 12.28   ) and is particularly important when icons are used to 
suggest  “ status ”  information. For example, avoid using the same-shaped icons 
with different colors (e.g., red, yellow, and green) to indicate status. Instead, 
use different shapes in addition to colors such as, red octagon, yellow triangle, 
and green circle. Using multiple coding methods also helps users with color-
vision defi ciencies, as they can use the icon’s shape to determine status.   

    USE THE SAME VISUAL STYLE FOR ICONS 
   Make sure that icons appear professionally designed and follow the same set 
of stylistic conventions — that is, the same base color set (matched to the site’s 
brand) and the same visual styles and effects ( Figure 12.29   ).  

Icons

        TIP      
   To test icons for their visual distinctness, fi ll 

nontransparent areas of icons with the same color and 
put them next to each other. The more distinguishable 

they are from one another by their shape, 
the better their discriminability.     

 FIGURE 12.29          The icons used by Hulu (a) and Brightcove (b) use a consistent stylistic 
approach.      

(a) (b)
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    USE ANIMATED ICONS ONLY WHEN ABSOLUTELY 
NECESSARY 
   Animation usually grabs users ’  attention and can be distracting. Therefore, use ani-
mated icons only when it’s necessary to direct users ’  attention — for example, when 
users need to wait for the web application to fi nish processing ( Figure 12.30   ).   

    Related design patterns 
   When used with health badges, icons are often used to highlight status change. 
Therefore, consider using other highlighting practices to ensure that users have 
noticed the change (HIGHLIGHT).         

 FIGURE 12.30          Animated icons are typically used to inform users that the application is 
processing information. This example shows 11 of the 24 frames used to create animated icon. 
(  Source: www.ajaxload.info  .)    
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    INTRODUCTION 
   As indicated in Chapter 1, design patterns have the potential to offer benefi ts 
such as proven design solutions and guidance for their use, improved design 
process, reusability and consistent interfaces, and so forth. To realize these bene-
fi ts, however, it’s important that design patterns be documented and made 
available in a format that promotes reuse. Several documented collections of 
patterns, commonly referred to as  pattern libraries , currently exist. Some notable 
ones include Jenifer Tidwell’s collection of interaction design patterns (Tidwell, 
2006), Martijn van Welie’s web site about design patterns (  www.welie.com  ), Van 
Duyne et al.’s  Design of Sites  (2006), and Yahoo! Design Pattern Library ( devel-
oper.yahoo.com/ypatterns/ ). 

   Despite the popularity of patterns and pattern libraries, currently there is no 
consensus on how patterns should be documented, maintained, and shared 
with others. Nor has there been any empirical research that evaluates the effi -
cacy of existing pattern languages, libraries, and collections designed for user 
interfaces. Rather than analyze and discuss the pros and cons of different 
approaches (Dearden and Finlay, 2006; Dennis and Snow, 2006), this chapter 
presents a pattern library as a pattern and identifi es its core elements, as well as 
offers best practices for its development.  

    PATTERN LIBRARY 
    Problem 
   In the absence of a formal process for reusing successful design solutions, the 
design process can be quite ineffi cient, because designers and developers spend 
time trying to solve user interface design problems for which successful design 
solutions have already been identifi ed and implemented. This is often exacer-
bated when the rationale and context for previously used design solutions is 
not documented, making it diffi cult to justify their use.  

                           Pattern Libraries   
  CHAPTERCHAPTER 13  13 
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    Solution 
   Develop a repository of design patterns (i.e., a pattern library), documenting 
the knowledge of design problems, solutions, rationale, and best practices for 
implementing the patterns ( Figure 13.1   ). In addition, share the pattern library 
with other designers and developers, promote use and reuse of patterns by 
incorporating implementation code snippets (i.e., components), and encour-
age designer and developer participation.  

    Why 
   For large and/or distributed design teams within a corporation, it is common 
to fi nd differing user interface designs and interaction approaches for the same 
design problem across different product lines; they often have different visual 
treatments as well. This results in inconsistent interfaces, which can lower usabil-
ity of applications and weaken the corporate brand (Malone et al., 2005). By 
facilitating the reuse of design solutions, pattern libraries offer an effective way 
of documenting and sharing solutions for recurring design problems and help 
achieve desired consistency. Pattern libraries can also make the design process 
more effi cient and increase the productivity of designers by reducing duplicate 
research and minimizing  “ reinventing the wheel ”  (Malone et al., 2005). 

   Although patterns are design solutions independent of specifi c implementa-
tion issues, design and development teams can further reduce the time spent 
on user interface development by building software components to support 

 FIGURE 13.1          Yahoo! Developer Network’s Design Pattern Library is available as an open-source 
pattern library. It offers interaction designers a stencil kit to facilitate development of wireframes and 
maps many patterns to code snippets in the YUI library to help with its use during development.    
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design patterns. After a design pattern is chosen, development teams can reuse 
and adapt software components and code snippets for implementing selected 
patterns (Sinnig et al., 2004). Reuse and effi ciencies are also achieved since 
software components typically incorporate related design patterns. For exam-
ple, a software component for the TABULAR LIST pattern can incorporate 
the SORTING and PAGINATION patterns and make it easy for developers to 
implement all three patterns in their designs. 

   Even when design teams are smaller and colocated, pattern libraries are benefi -
cial because they provide a way to capture design best practices and promote 
reuse. Because of the limited design and usability resources available to smaller 
design teams, minimizing rework by reusing known successful design solutions 
are often of even greater importance than for larger design teams.  

    How 
   The fi rst task when developing a pattern library is to determine how to docu-
ment each pattern. As indicated in Chapter 1, pattern authors have used differ-
ing approaches (including this author) to document patterns, and a consensus 
on the most effective way of documenting patterns does not currently exist. 
However, they all contain the following core sections. 

     Pattern name.  The name of the design solution to clearly communicate what the 
pattern stands for. An unambiguous (and preferably familiar) name is impor-
tant to make it easy for designers to recognize, select, and remember patterns.  

     Problem.  A brief description of the design problem and the trade-offs faced by 
the designers, if any.  

     Solution.  A brief summary and an exemplar image that shows the successful 
design solution. The image may be a sketch or an actual screenshot; the 
latter is preferred because it shows the design solution in use and helps 
improve the strength of the pattern.  

     Reasons the design solution is effective (why).  Some form of design ratio-
nale is essential to make the case for the pattern. This may be based on 
empirical research, user interface design principles (or heuristics), and/or 
user familiarity because of established conventions. This section may also 
include specifi c contexts in which the pattern is most appropriate.  

     Best practices for applying the design solution (how).  In most instances, 
applying a design solution requires attending to additional considerations. 
For example, when using the DELAY/PROGRESS INDICATOR pattern 
(see Chapter 8), designers may need to know whether to show time 
elapsed or time remaining and in what contexts. Identifying best practices 
is essential to ensure the correct use of the selected pattern.  

     Related design patterns.  Most patterns do not stand alone. They are related 
to other patterns either because their use requires incorporating other pat-
terns or because they complete other patterns. For example, when creating 
a form, designers have to consider several patterns such as SHORT FORMS, 
ACTION BUTTONS, REQUIRED FIELD INDICATORS, ERROR MESSAGES, 

Pattern Library
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and ACCESSIBLE FORMS, among others (see Chapter 2). Indicating such 
relations can help designers discover the relationships among patterns and 
ensure consistent and usable design. The related design patterns section 
sometimes reference similar patterns in other pattern collections as well.    

   There are other sections that may be benefi cial, including: 

     Comments.  To promote sharing and discussion among designers and develop-
ers, a pattern may include a discussion or comments section ( Figure 13.2   ). 
This could help capture the  “ collective wisdom ”  of designers and can help 
improve patterns or at least document various scenarios in which a pat-
tern was applied successfully or required changes. The comments section 
is common in publicly available libraries such as Welie.com, UC Berkeley 
Pattern Library, and Fluid Open Source Design Pattern Library.  

     Research evidence.  To improve pattern validity and strength, it may help to 
include empirical or research evidence that demonstrates a pattern’s ben-
efi ts. Supporting research can be added in a section such as research evi-
dence, usability results, or user feedback (Spool, 2006).  

     History or change log.  Any changes made to patterns based on feedback from 
other designers and developers or from research evidence can be logged 
and shown in a history section ( Figure 13.3   ).    

   For both smaller and larger design teams, developing pattern libraries may seem 
to be a monumental task.      1    Therefore, to get started with developing a pattern 

   1  Interestingly, many of the popular pattern library repositories on the Web, such as Welie.
com, ui-patterns.com, uipatternfactory.com, and designinginterfaces.com, are works of a single 
individual.   

 FIGURE 13.2          Welie.com’s patterns allow users to post comments to discuss a pattern and to 
subscribe to the RSS feed if they want to stay informed of pattern changes.    
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library, including only the core elements of a pattern may be suffi cient; tapping 
from open-source pattern libraries is also a good way to seed pattern libraries. 
The benefi ts of pattern libraries are immediate in that with each pattern added 
to the library, the designs are available for reuse. 

    INCLUDE IMMEDIATELY (RE)USABLE DESIGN COMPONENTS 
   An important goal of a pattern library is to promote the reuse of design solu-
tions. Pattern libraries should therefore consider offering artifacts that would 
make use of proposed solutions easier for both interaction designers and devel-
opers. For example, to facilitate reuse by interaction designers, pattern libraries 
can include sample site-maps, workfl ow diagrams, and wire-frames; these many 
be in the form of stencils or visual components ( Figure 13.4   ). 

Pattern Library

 FIGURE 13.3          Sakai pattern library lists the changes made to a pattern in the  “ Recent 
Changes ”  section.    

 FIGURE 13.4          Yahoo!’s Design Pattern Library offers users a stencil kit in several formats (e.g., 
OmniGraffl e, Microsoft Visio, PDF, etc.) to help in wire-frame design in designers ’  preferred tools.    
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   Similarly, to facilitate reuse by developers, include code snippets in HTML, CSS, 
JavaScript, PHP, ASP, JSP, and so on, as appropriate for a development team, to 
make it easy for them to copy and paste snippets in their code when building 
the application ( Figure 13.5   ). 

   When offering software components for reuse, it’s important to test them for 
necessary cross-browser compliance, performance, and interaction with other 
components before including them in the pattern library. It’s also important to 
emphasize that components may not be completely pluggable solutions and may 
require some tweaking and updates. As development practices and technology 
change, review and retest components to ensure their continued usefulness.  

    INCLUDE MANY, MANY EXAMPLES 
   By defi nition, patterns prove their merit by their use (Winn and Calder, 2002). 
Without clear evidence of successful use, patterns may have limited  “ strength. ”  
Alexander’s patterns (Alexander et al., 1977) and a few user - interface design 
pattern collections (Bochers, 2001; Graham, 2003) usually indicate the strength 
of a pattern using a star-rating system. Graham (2003, p. 52) states: 

 Again, following Alexander, we have classifi ed the patterns according 
to our degree of confi dence in them. The pattern’s  “ star rating, ”  shown 
next to its name in orange, indicates this. Three stars means that we are 
totally convinced of the pattern’s effi cacy, having used it or seen it used 
successfully on many projects. Three stars may also mean, especially for 
abstract patterns, that there is a solid theoretical derivation or justifi cation 
of the pattern in the literature and folklore of the subject. If there are no 
stars it means that we think this is a good idea but would like people to try 
and see. One and two stars are interpreted on the scale between these 
extremes in the evident manner.   

 FIGURE 13.5          Yahoo! UI Library has several components to help implement their patterns. 
(They are not linked to the patterns, however.)    
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   Applying a star-rating system is diffi cult because it requires a judgment on 
the part of the pattern authors or the design team (one of the reasons for its 
absence in this book). In addition, applying a star-rating system in a corpo-
rate setting may be counterproductive, as it may appear to offer design teams 
leeway when they consider patterns with lower star ratings. Including several 
examples of usage of patterns is more effective because users can see instances 
of a pattern’s use and determine its appropriateness for their design problem. 
Furthermore, patterns are often derived from actual use rather than theoretical 
constructs or principles, making it important to include a range of examples 
that show the use of patterns in a variety of applications ( Figure 13.6   ). 

   In addition to actual screenshots that illustrate the pattern’s use, consider show-
ing users a list of applications where the pattern is used. This is particularly use-
ful for corporate pattern libraries, where showing reference implementations of 

Pattern Library

 FIGURE 13.6          UI Pattern Factory (  www.uipatternfactory.com  ) shows a gallery of screenshots 
for each pattern. Users can also see additional screenshots on the accompanying public 
Flickr group.    
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 FIGURE 13.7          Yahoo! Pattern Library shows examples of the use of a pattern on Yahoo! 
properties (in the  “ As Used on Yahoo! ”  section) as well as code examples (in the  “ YUI Code 
Examples ”  section).    

suggested patterns by even a few product lines within the corporation can both 
justify their use and allow designers and developers to explore different ways in 
which patterns are applied ( Figure 13.7   ).  

    DEMONSTRATE RICHER INTERACTIONS 
   Many design patterns, especially for Rich Internet Applications (RIAs), are 
embodied in the user interaction. Such interactions can be made clearer if users 
can experience the interactivity suggested by the pattern. When such is the case, 
it’s useful to allow users to experience the interactivity as an interactive proto-
type, animation, or movie ( Figure 13.8   ).  

    INCLUDE ACCESSIBILITY AND INTERNATIONALIZATION 
CONSIDERATIONS 
   If accessibility and internationalization-related design patterns are not sepa-
rately documented, it’s important to include relevant best practices with the 
patterns themselves; the necessary accessibility and internationalization hooks 
should be included in corresponding software components as well. 

   Although a few of the current pattern libraries include accessibility consider-
ations (e.g., Yahoo! Pattern Library, UI Patterns, and Fluid Open Source Design 
Pattern Library;  Figure 13.9   ), none currently include internationalization con-
siderations. However, their inclusion is important for companies that plan to 
localize their applications (see Chapter 10 for details on internationalization 
considerations).  



397Pattern Library

 FIGURE 13.8          Yahoo! Pattern Library uses animation to illustrate relevant interactions.    

 FIGURE 13.9          Fluid Open Source Design Pattern Library lists accessibility considerations for 
its patterns. This example shows the accessibility considerations for the LIST BUILDER pattern 
(see   www.uidesignpatterns.org/content/list-builder   ).    

    CONSIDER INCLUDING ANTIPATTERNS 
   Antipatterns are inappropriate solutions that appear to be good solutions 
to a given problem; they are also referred to as  pitfalls  (Gamma et al., 1995). 
Although not mentioned by Christopher Alexander (Alexander et al., 1977), 
who proposed the notion of patterns, there may be some benefi t to including 
antipatterns in the pattern library if the use of inappropriate design solutions 
seems to be a common practice. 

   A good example is the HOVER  &  COVER antipattern noted by Scott (2008), 
who described it as when the hover actually hides important contextual infor-
mation around the object or gets in the way of other actions ( Figure 13.10   ). 
Antipatterns observed by Scott also include MEANDERING WAY, TINY 
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TARGETS, POGO STICK NAVIGATION, LINKITUS, ANIMATION GONE WILD, 
WINDOWS APLENTY, and MISSED MOMENTS, among others. 

   Because antipatterns are design practices that should be avoided, they should 
reference appropriate design patterns or suggest design practices to improve the 
design. An alternative to including antipatterns is to indicate the correct practice 
within the original pattern itself. For example, when describing a hover pattern, 
one of the best practices (or the  “ how ” ) can indicate that when using the hover 
method, the contextual information or actions around the object should not be 
occluded (i.e., covered).  

    MAKE FINDING APPROPRIATE PATTERNS EASY 
   To encourage use, pattern libraries must make fi nding appropriate patterns 
easy. This can be accomplished by allowing users to browse patterns in mul-
tiple ways such as by user tasks, design requirements, application type, alpha-
betical list, and so forth ( Figure 13.11   ). 

   When listing patterns, include a thumbnail of the pattern to make it easy to 
scan patterns and identify an appropriate match, as well as discover other rel-
evant patterns ( Figure 13.12   ). 

   Designers would also benefi t if they were provided assistance in selecting appro-
priate patterns based on one or more design goals; this is especially helpful when 
choosing from a set of seemingly related patterns. As with the FILTERING pattern 
(see Chapter 6), users can adjust their design criteria to narrow or expand their 
pattern choices ( Figure 13.13   ).  

    ENABLE AND ENCOURAGE PARTICIPATION 
   To encourage participation from other designers and developers, enable 
users to rate patterns, post comments, and/or suggest ideas for new patterns 
( Figure 13.14   ). 

 FIGURE 13.10          Description of HOVER  &  COVER anti-pattern. ( Source:  Scott, 2008.)    



 FIGURE 13.11          Yahoo! Design Pattern Library organizes patterns based on user tasks and 
alphabetically (when user clicks  “ see all …  ”  next to  “ Recent Patterns ” ).    

 FIGURE 13.12          User Interface Design Pattern Library, UI Patterns (  www.ui-patterns.com  ), uses 
a thumbnail, pattern name, and brief description to make it easy for users to fi nd the desired 
pattern.    

 FIGURE 13.13          Information Design Patterns (  www.infodesignpatterns.com  ) makes fi nding 
relevant patterns easy by allowing users to fi lter them using categories such as  “ Display 
Patterns, ”   “ Behavior Patterns, ”  and  “ Interaction Patterns. ”     



CHAPTER 13 Pattern Libraries400

   Although not common, it helps to allow designers and developers to suggest 
and publish patterns in an open-source fashion. At a minimum, it should be 
made possible for them to submit examples and screenshots for existing pat-
terns, which may be added as photo galleries. With each example, users may 
indicate how the pattern was used and their comments on the evidence of suc-
cessful use or contexts in which its use was found to be inappropriate. 

   A good example is UI Pattern Factory. It allows users to contribute pattern 
examples using Flickr. Users can join the public Flickr group (  UIPatternFactory.
com  ), upload screenshots, tag them with the pattern name, and submit them 

 FIGURE 13.14            Pattern libraries can encourage participation from other users in several ways: 
UI Patterns allows users to rate a pattern’s usefulness by voting  “ thumbs-up ”  or  “ thumbs-down ”  
(a); UC Berkeley Web Patterns allow users to post their comments and code (b); and UI Pattern 
Factory invites users to share their ideas and suggest patterns in a  “ Pattern Ideas Forum ”  (c).        

(c)

(a)

(b)
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to have them included with other examples for that pattern ( Figure 13.15   ). 
In addition, participation from users should be acknowledged not only to 
recognize their contributions, but also to serve as an incentive for others to 
contribute. 

   To ensure that interested users can keep themselves informed of the changes, 
offer them the option to subscribe to RSS feeds ( Figure 13.16   ).  

    ESTABLISH A PROCESS FOR MANAGING PATTERN 
LIBRARIES 
   Finally, and perhaps most important, pattern libraries should be managed 
just like any other software application. In particular, they should have a clear 
process around adding, updating, and archiving (or deprecating) patterns. It’s 
also important to determine the process around the approval of patterns before 
publishing them. The process should indicate how patterns move from a draft 
or proposed stage to the approved stage, how participants provide feedback, 
how disagreements are resolved, how each proposal will be voted on, and so 
forth ( Figure 13.17   ; see Crumlish, 2008; Malone et al., 2005). If software com-
ponents are included in the pattern, it’s important that the processes around 
code review and testing are included as well. 

Pattern Library

 FIGURE 13.15          UIPatternFactory.com group on Flickr allows members to add their own 
screenshots to any of the existing patterns.    

 FIGURE 13.16          On Welie.com, users can subscribe to RSS feeds and stay informed of any 
changes.    
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   To ensure that the pattern library stays relevant and useful, it is important to 
monitor and refi ne or extend the patterns to ensure their continued effi cacy 
and applicability. Some patterns may become obsolete because of improved 
design approaches. For example, the design pattern CAPTCHA (see Chapter 3), 
although appropriate now, may become obsolete as other technological 
approaches emerge to distinguish between humans and automated agents.

Alternatively, some patterns may not change in how they work but have to be 
updated because of improved implementations. For example, forms that were 
once laid out using tables may now be positioned using cascading style sheets 
(CSS). Any such changes made to the patterns must be marked as  “ updated ”  
to inform designers and developers of the changes; the changes may be sent 
out via RSS feeds as well. To ensure that changes to patterns are not made in 
an arbitrary fashion, it’s important to defi ne and adopt some form of change 
control process.  

    CONSIDER USING A WIKI FOR DEVELOPING PATTERN 
LIBRARIES 
   A wiki should be considered for developing pattern libraries, since they make 
collaboration easier by allowing several people to add, change, and remove 
content ( Figure 13.18   ). A wiki also maintains a history of changes and makes 
it possible to revert to a previous version, if necessary; such built-in version 
control makes a wiki useful for single-author pattern libraries as well. With fea-
tures such as easy linking among web pages, a wiki also makes it easy to link 
related patterns. Finally, by supporting a discussion among its participants, a 
wiki makes participation easier.   

 FIGURE 13.17          Pattern Library Workfl ow used by Yahoo! ( Source:  Malone et al., 2005.)    
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    Related pattern libraries 
   Review the following user-interface design pattern libraries for inspiration: 

      ■      Fluid Open Source Design Pattern Library:   www.uidesignpatterns.org  .  
      ■      Jenifer Tidwell’s collection of interaction design patterns:  www.

designinginterfaces.com .  
      ■      Martijn van Welie’s web site about design patterns:   www.welie.com  .  
      ■      Sakai UI Design Patterns:  bugs.sakaiproject.org/confl uence/display/DESPAT/ 

Home.   
      ■      UC Berkeley Pattern Library:  groups.ischool.berkeley.edu/ui_designpatterns/

webpatterns2/webpatterns/home.php.   
      ■      UI Pattern Factory:   www.uipatternfactory.com  .  
      ■      UI Patterns, User Interface Design Pattern Library:   www.ui-patterns.com  .  
      ■      Yahoo! Design Pattern Library:  developer.yahoo.com/ypatterns/.            

Pattern Library

 FIGURE 13.18          Michael Mahemoff maintains AjaxPatterns.org, a pattern library for Ajax-related 
patterns, as a wiki.    
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 G11N   .  See   Globalization   
 I18N   .  See   Internationalization   
 L10N   .  See   Localization   
 37signals   ,  106   

 A 
 Accessibility   ,  339 – 364  

 alternative   ,  339   ,  361 – 363   
 form   ,  349 – 352   
 image   ,  352 – 356   
 interactivity and   ,  341   
 JavaScript and   ,  347 – 349   
 navigation   ,  359 – 361   
 in pattern libraries   ,  396   
 progressive enhancement   ,  339   , 

 341 – 342   
 RIAs and   ,  339   ,  363 – 364   
 semantic markup and   ,  341 – 345   
 standard and regulations   ,  340   
 style sheets and   ,  345 – 347   
 table   ,  356 – 359    

 ACCESSIBLE ALTERNATIVE pattern   , 
 361 – 363   

 Accessible alternatives  
 creating   ,  361   
 links   ,  362   
 requirements   ,  362   
 types of   ,  362    

 ACCESSIBLE FORMS pattern   , 
 349 – 352   

 ACCESSIBLE IMAGES pattern   , 
 352 – 356   

 ACCESSIBLE NAVIGATION pattern   , 
 359 – 361   

 ACCESSIBLE TABLES pattern   , 
 356 – 359   

 Accordion approach   ,  116   
 Achievement, recognizing   ,  285   
 Acknowledgement messages   , 

 217 – 219   

 Action buttons  
 alignment   ,  40   ,  43   
   disabling action and   ,  43   
 disabling, after fi rst click   ,  43 
 Enter key and   ,  43   
 grouping   ,  42   
 labeling guidelines   ,  42   
 labels   ,  40   ,  42   
 number of   ,  41 – 42   
 Reset buttons and   ,  44 – 45   
 secondary   ,  41   
 use of   ,  40 – 41    

 ACTION BUTTONS pattern   ,  40 – 45   
 Actions   .  See   List actions   
 Adams, C.   ,  350   
 ADD/UPLOAD CONTENT pattern   , 

 260 – 263   
 Adkisson, H.   ,  113   
 Advanced search   .  See also   Search(es)  

 benefi ts   ,  152   
 links   ,  152   
 option   ,  152   
 page   ,  153   
 query options   ,  153   
 search results and   ,  155   
 simple search before   ,  152   
 simple search fi eld support   ,  148   
 simple search return   ,  153 – 154   
 terminology   ,  153    

 ADVANCED SEARCH pattern   , 
 151 – 155   

 Aery, S. C.   ,  134   
 Ajax   ,  225   ,  342   ,  363   
 Alerts   ,  180  

 icons   ,  88   
 saved searches   ,  80   ,  176   ,  177   
 as utility function   ,  223    

 Alexander C.   ,  9   ,  11   ,  394   ,  397   
 Alignment  

 action buttons   ,  43   

 column attribute value   ,  186 – 187   
 page elements along grid lines   ,  376    

   Alt   attribute   ,  353   
 Americans with Disabilities Act 

(ADA)   ,  340   
 Anand, S. S.   ,  94   ,  95   
 Andrew, R.   ,  357   
 Animated icons   ,  388   
 Animations  

 gratuitous, avoiding   ,  251   
 icons   ,  249   
 types of   ,  248   
 uses   ,  248    

 ANIMATIONS/TRANSITIONS 
pattern   ,  247 – 251   

 Antipatterns   ,  397 – 398   
 Appearance customization   ,  103 – 104   
 Apple OS X Human Interface Design 

Guidelines   ,  15   
 Application customization   ,  104   
 Application main page   ,  79 – 109  

 blank slate page   ,  106 – 109   
 control panel   ,  81 – 84   
 customization   ,  79 – 80   ,  98 – 106   
 dashboard   ,  84 – 90   
 inbox   ,  80 – 81   
 personalization   ,  79   ,  94 – 98   
 portals   ,  90 – 94   
 reminders   ,  81    

 Application programming interfaces 
(APIs)   ,  181   

 ASCII format   ,  313   
 Associative navigation   ,  129 – 130   
 Asterisks   ,  28 – 29   
 Asynchronous communication   ,  297   
 Attribute breadcrumbs   ,  134   
 Auditory CAPTCHA   ,  60 – 61   
 Autocomplete   ,  232   ,  233   
 Automatic logout   .  See also   Logout  

 benefi ts   ,  71–73   

    Index   
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Automatic logout (Continued)
 period of inactivity   ,  71   
 prompts   ,  73   
 for security/privacy concerns   ,  73   
 session timeout duration, user 

setting   ,  74   
 user information, saving   ,  73 – 74    

 AUTOMATIC LOGOUT pattern   , 
 71 – 74   

 AUTOSUGGEST/
AUTOCOMPLETION pattern   , 
 231 – 234, 265   

 Aykin, N.   ,  311   

 B 
  “ Back ”  button  

 cumbersome use of   ,  133   
 problem   ,  256 – 258    

 Baekdal, T.   ,  369   
 Baird, J.   ,  365   ,  374   ,  375   
 Bar charts   ,  86   
 Baxley, B.   ,  1   ,  82   ,  213   
 Bernard, M.   ,  118   ,  167   ,  171   ,  367   
 Best practices   .  See   How   
 Blake, R.   ,  50   
 BLANK SLATE   ,  106 – 109   
 Blank slate page   ,  106  

 actions   ,  106   
 guidance   ,  106   ,  109   
 initial setup assistance   ,  109   
 messages   ,  106   
 purposes   ,  106   
 screenshot examples   ,  109   
 tutorials/demos   ,  107    

 Blogs   ,  304   
 Bookmarking   ,  258   
 Borchers, J.   ,  10   ,  394   
 Bosenick, T.   ,  118   
 Boulton, M.   ,  374   
 Breadcrumbs  

 attribute   ,  134   
 implementations   ,  133   
 indicating   ,  133 – 134   
 item symbols   ,  134 – 135   
 linked elements   ,  135   
 location   ,  133   ,  134   
 path   ,  134   
 placement   ,  135   
 providing   ,  133   
 trail links, matching   ,  135   
 in visual hierarchy   ,  35 – 36    

 BREADCRUMBS pattern   ,  112   , 
 133 – 136   

 Brewer, J.   ,  352   

 Broadband Internet access   ,  5   
 Broadcast messages   ,  298   
 Buddy lists   .  See   Friend lists   
 Buttons   ,  16   

 C 
 Calbucci, M.  ,  53  
 Calder, P.   ,  394   
 Calendars  

 default view   ,  196   
 entries, user search   ,  198   
 format   ,  196   
 pop-ups   ,  323   
 in showing events   ,  197 – 198   
 user interaction with   ,  196    

 Cannon, A.   ,  343   ,  344   
 CAPTCHA   ,  49   ,  59  

 auditory   ,  60 – 61   
 distorted image characters   ,  52   ,  59   
 images, examples   ,  60   
 images, user changes   ,  59 – 60   
 noisy backgrounds   ,  59   
 in registration   ,  51 – 53   
 user input   ,  58 – 59    

         <     caption     >        tag   ,  357   
 Card, S.   ,  115   ,  159   ,  237   
 CAROUSEL pattern   ,  255 – 256   
 Carousels   ,  255  

 items   ,  255   
 linear   ,  255 – 256   
 pagination cues   ,  256   
 uses   ,  255   
 visual effects   ,  256    

 Cascading Style Sheets (CSS)   ,  5   ,  6  
 font sizes   ,  346   
 level 3 (CSS3) fonts   ,  314   
 page markup and   ,  346   
 structural elements and   ,  344 – 345   
 support   ,  345   
 unobtrusive   ,  345 – 347   
 user overriding author   ,  

346 – 347    
 Champeon, S.   ,  341   
 Changed content highlight  

 benefi ts   ,  253   
 effect   ,  253   
 highlight color   ,  253    

 Chaparro, B.   ,  135   
 Checkboxes   ,  16   
 Chen, E.   ,  120   
 Chi, E. H.   ,  115   
 Childers, T. L.   ,  203   
 Christie, R.   ,  358   
 Clarke, A.   ,  367   ,  375   
 CLEAR BENEFITS   ,  16 – 18   

 Collaboration  
 activities   ,  306   
 coordination   ,  306   
 enabling   ,  305   
 interaction modes   ,  308   
 messaging and   ,  310   
 nature   ,  306   
 revision management   ,  309   
 scheduling   ,  306 – 308   
 sessions   ,  308   
 sharing specifi cation   ,  306   
 wikis   ,  309    

 COLLABORATION pattern   ,  305 – 310   
 Colors  

 highlight   ,  253   
 in maps   ,  209   
 as required fi eld indicator   ,  28 – 29    

 Colter, A.   ,  134   
 Columns   .  See also   Tabular lists  

 attribute value alignment   , 
 186 – 187   

 data readability by   ,  186 – 187   
 headers, identifying   ,  357 – 358   
 user sort   ,  188    

 Combo-boxes   ,  16   
 Command buttons   .  See   Action 

buttons   
 Comments, in pattern 

documentation   ,  392   
 Communication  

 asynchronous   ,  297   
 expectations   ,  57   
 patterns and   ,  10   
 synchronous   ,  297    

 Communities   ,  293 – 297  
 communication   ,  297   
 creation   ,  294   
 event-based   ,  295   
 ideas and suggestions   ,  296   
 joining   ,  295   
 participation in   ,  293   ,  295   
 sharing support   ,  302   
 as virtual places   ,  294    

 Companion web site, this book   ,  14   
 Completely Automated Public 

Turing test to tell Computers 
and Humans Apart   .  See  
 CAPTCHA   

 Concatenated strings   .  See   Variable text   
 Confi rmation  

 login   ,  68   
 messages   ,  217 – 219    

 Constraints, showing   ,  39   
 Content-level customization   , 

 102 – 103   
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 Continuous scrolling   ,  170  
 bookmarks and   ,  172   
 item subsets   ,  171   
 pagination versus   ,  171   
 smoothness   ,  171   
 tabular lists   ,  190    

 Contrast, in visual hierarchy   , 
 378 – 379   

 CONTROL PANEL pattern   ,  81 – 84   
 Control panels   .  See also   Application 

main page  
 in highlighting items   ,  83 – 84   
 home pages versus   ,  83   
 hub-and-spoke approach   ,  82   
 as launch pad   ,  82   
 uses   ,  83    

 Conversion rates, form   ,  20   
 Coordination   ,  306   
 Copying fi les   ,  260 – 261   
 Countries  

 fl ag representation and   ,  335 – 336   
 list of   ,  332   ,  333   
 selection, changing per page   , 

 333 – 334    
 Credentials  

 forgotten   ,  74 – 77   
 login   ,  62   
 unique   ,  49    

 Crumlish, C.   ,  284   ,  401   
 Culturally-neutral images   ,  319   
 Currencies  

 changing, user interaction   ,  330   
 confusion, avoiding   ,  330   
 localization   ,  330   
 multiple, support of   ,  330   
 native formats   ,  329   
 persistent selection   ,  330   
 symbols   ,  331    

 CURRENCY AND CURRENCY 
FORMAT pattern   ,  329 – 331   

 Cursors, drag-and-drop   ,  244   
 Customization   ,  98 – 106  

 appearance   ,  103 – 104   
 application   ,  104   
 content-level   ,  102 – 103   
 content needs   ,  101   
 dashboard   ,  89   
 features   ,  100   
 item   ,  239 – 241   
 layout preferences   ,  101   
 minimizing choices at registration   , 

 104   
 as optional   ,  105   
 options   ,  79 – 80   ,  102   
 portal   ,  93 – 94   

 user effort   ,  105 – 106   
 from user preferences   ,  98 – 99    

 CUSTOMIZATION pattern   ,  98 – 106   

 D 
 DASHBOARD pattern   ,  84 – 90   
 Dashboards  

 alert icons   ,  88   
 data display methods   ,  86   
 data sharing   ,  89   
 data transfer   ,  89   
 drilling down   ,  89   
 exception conditions   ,  87   
 functions   ,  86   
 gauges   ,  88   
 illustrated   ,  85   ,  90   
 information in context   ,  88   
 layout goal   ,  90   
 one-screen display   ,  88   
 progress bars   ,  88   
 spark lines   ,  88   
 traffi c light indicators   ,  88   
 trend icons   ,  88   
 user customization   ,  89   
 visualizations   ,  86   ,  88    

 Data display methods   ,  86   
 DATE FORMAT pattern   ,  321 – 324   
 Date formats   ,  311   ,  321 – 324   .  See also  

 Internationalization  
 calendar pop-ups   ,  323   
 designer options   ,  322   
 ISO 8601 recommended   ,  321   ,  322   
 locale-neutral format   ,  323   
 localized pages   ,  322 – 323   
 month abbreviations   ,  322   
 numerical system   ,  322    

 Dearden, A.   ,  389   
 Decimal separators   ,  327   
 Decorative images   ,  353   
 Dedicated actions   .  See also   List 

actions  
 action lists for   ,  213   ,  215   
 icons for   ,  215   
 in limited space   ,  215   
 selecting   ,  213   
 support   ,  214   
 using   ,  214    

 Defaults  
 opt-in options and   ,  32   
 purpose   ,  30 – 31   
 sensitive information and   ,  31 – 32   
 smart   ,  30 – 32   
 wizard   ,  140    

 Delay indicators   .  See   Progress 
indicators   

 DELAY/PROGRESS INDICATORS 
pattern   ,  251 – 253   

 Dennis, T.   ,  389   
 Design patterns   .  See   Patterns   
 Detail pane   ,  236   ,  237   ,  238  

 panning   ,  238   
 zooming   ,  236   ,  237   ,  238    

 DISCOVER NETWORK MEMBERS 
pattern   ,  287 – 291   

 Divine proportion   ,  375   
 Dixon, H.   ,  57   
 Document Object Model (DOM) 

scripting approach   ,  342   ,  348   
 Drag-and-drop  

 accessibility   ,  245   
 cursor   ,  244   
 drop zones   ,  245   
 interaction style   ,  242   
 necessary affordance   ,  244 – 245   
 supporting   ,  243   
 uses   ,  243    

 DRAG-AND-DROP pattern   ,  241 – 245   
 Drill down  

 dashboard   ,  89   
 rich forms   ,  230    

 Dropdown lists   ,  16   ,  31   ,  34  
 DYNAMIC QUERYING and   ,  239   
 fi lters   ,  173   
 JavaScript and   ,  348 – 349   
 for sorting options   ,  165    

 Dryer, D. C.   ,  137   
 Dugas, D.   ,  248   
 Dynamic contextual instructions   ,  39   
 DYNAMIC QUERYING pattern   , 

 238 – 239   
 Dynamic user profi les   ,  282   

 E 
 Edelman Trust Barometer   ,  272   
 Edit-in-place  

 benefi ts   ,  235   
 one editable property and   ,  235   
 option   ,  234   
 user activation   ,  235    

 EDIT-IN-PLACE pattern   ,  
234 – 236   

 Email  
 alerts   ,  180   
 CAN-SPAM compliant   ,  57   
 sharing via   ,  302 – 303    

 Email addresses  
 sending passwords to   ,  75 – 76   
 as usernames   ,  51    

 Embedded content   ,  304   
 Embedded labels   ,  26 – 27   
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 Embedded text in images, avoiding   , 
 318   

 Encoding methods   ,  313 – 314   
 Enders, L.   ,  186   
 Enter key   ,  34   ,  43   ,  233   
 Enterprise portals   ,  93   
 Erickson, T.   ,  10   
 Error messages  

 error fi x instructions   ,  46   
 formatting errors   ,  45   
 form element identifi cation   ,  48   
 invalid information   ,  45   
 missing information   ,  45   
 on same page as form   ,  46   
 use approach   ,  45   
 user-entered information and   ,  46    

 ERROR MESSAGES pattern   ,  45 – 48   
 EVENT LIST pattern   ,  195 – 198   
 Event lists   ,  195 – 198  

 calendar-like format   ,  196   ,  197   , 
 198   

 entries, user search   ,  198   
 user knowledge of   ,  196   
 uses   ,  181    

 Examples  
 pattern   ,  394 – 396   
 providing   ,  37    

 Excel   ,  221   
 Explicit personalization   ,  95 – 96   
 Explicit sharing   ,  302   
 Export/download formats   ,  221   
 Extensible design   ,  312 – 320   .  See also  

 Internationalization  
 benefi ts   ,  312 – 313   
 culturally relevant metaphors   ,  320   
 cultural-neutral images   ,  319   
 elements   ,  313   
 embedded text and   ,  318   
 encoding methods   ,  313 – 314   
 plain language   ,  320   
 presentational tags and   ,  314   
 text expansion   ,  314 – 316   
 text swell   ,  314 – 316   
 variable text   ,  316 – 318    

 F 
 Faceted navigation   ,  111   ,  122 – 126   . 

 See also   Navigation  
 attributes   ,  122   ,  124   
 benefi ts   ,  124   
 choices   ,  123   
 initial facet   ,  124   
 selection information   ,  124    

 FACETED NAVIGATION pattern   ,  111   , 
 122 – 126   

 Faceted searches   ,  143 – 144   ,  
174 – 176   .  See also   Search(es)  

 attributes   ,  174   
 benefi ts   ,  174   
 facet updating   ,  175   
 narrowing facets, user removal   , 

 176   
 speed   ,  174    

 FACETED SEARCH pattern   ,  
174 – 176   

 Faraday, P.   ,  248   
 Few, S.   ,  86   ,  88   ,  182   
 Fields  

 label   ,  26   ,  349 – 350   
 optional   ,  29 – 30   
 required   ,  27 – 30   
 text   ,  16   ,  31   ,  39 – 40    

         < fi eldset>         tags   ,  350   
 File browsing control   ,  16   
 Filtering   ,  130  

 criteria   ,  239   
 DYNAMIC QUERYING   ,  238 – 239   
 tabular lists   ,  189 – 190    

 FILTERING pattern   ,  172 – 173   
 Filters  

 applying   ,  172   
 benefi ts   ,  172 – 173   
 as dropdown lists   ,  173   
 speed   ,  173    

 Fincher, S.   ,  10   
 Finlay, J.   ,  389   
 FIXED-WIDTH LAYOUT pattern   , 

 368 – 371   
 Fixed-width layouts   ,  365   ,  368 – 371   . 

 See also   Visual design  
 approaches   ,  369   
 centering   ,  369 – 370   
 designing   ,  369   
 page background fi ll size   ,  370   
 page element control   ,  369   
 printer-friendly pages   ,  370 – 371   
 screen resolutions   ,  369   
 screen space   ,  366    

 Flag representation   ,  335 – 336   
 Flash   ,  2   ,  225   ,  340   
 Fleming, J.   ,  111   
 Flickr Design Patterns Group   ,  50   
 Fluid Open Source Design Pattern 

Library   ,  392   ,  396   ,  397   ,  403   
 Fogg, B. J.   ,  365   
 Folksonomies   ,  112   
  “ Following ”    ,  289   
 Fonts   ,  314   ,  346   
 FORGIVING FORMAT pattern   , 

 32 – 34   

 FORGOT USERNAME/PASSWORD 
pattern   ,  74 – 77   

 Form accessibility   ,  349 – 352  
         <     fi eldset>         tags   ,  350   
 JavaScript use   ,  351 – 352   
 keyboard   ,  350 – 351   
      <        label     >        tags   ,  349 – 350   
 techniques   ,  349    

 Format, forms  
 accepted   ,  39   
 alternatives   ,  33   
 forgiving   ,  32 – 34   
 input hints/prompts   ,  33   
 phone numbers   ,  32 – 33    

 Formats  
 currency   ,  311   ,  329 – 331   
 date   ,  311   ,  321 – 324   
 number   ,  311   ,  326 – 329   
 presenting   ,  312   
 time   ,  311   ,  324 – 326    

 Formatting errors   ,  45   
 Form elements  

 default values   ,  30 – 32   
 fi eld labels placement   ,  24 – 26   
 grouping   ,  21   ,  22 – 24   
 identifi cation in error messages   , 

 48   
 ordering   ,  23   
 selection   ,  15   
 types of   ,  16    

 Forms   ,  15 – 48  
 action buttons   ,  40 – 45   
 benefi ts, clear   ,  16 – 18   
 conversion rates   ,  20   
 defaults   ,  30 – 32   
 dividing   ,  21   
 error messages   ,  45 – 48   
 format   ,  32 – 34   
 functionality   ,  18   
 groupings   ,  22 – 24   
 input hints/prompts   ,  37 – 40   
 labels   ,  24 – 27   
 login   ,  17   
 long   ,  19   
 navigation, keyboard   ,  34 – 37   
 required fi elds   ,  27 – 30   
 rich   ,  229 – 231   
 short   ,  18 – 22   
 simple   ,  20   
 uses   ,  15    

 Fried, J.   ,  253   ,  254   
 Friend discovery  

 during sign-up   ,  288   
 by email address books   ,  287 – 288   
 by existing connections   ,  289   
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 following others   ,  289   
 with member search   ,  289   
 methods   ,  287   
 request confi rmation   ,  289   
 third-party introductions   ,  289   
 by user profi les   ,  289    

 FRIEND LIST pattern   ,  291 – 293   
 Friend lists   ,  291  

 friend groupings   ,  292   
 friend online status   ,  292   
  “ social graph ”    ,  291   
 updating   ,  291    

 Friends, online status   ,  292   
 Fulciniti, A.   ,  372   ,  373   
 Furl   ,  2 – 4   

 G 
 Galitz, W. O.   ,  15   ,  40   ,  246   ,  252   
 Gamma, E. R.   ,  9   ,  397   
 Gauges   ,  88   
 Gauri, D. K.   ,  268, 272   
 Geolocation   ,  312   
 Gladwell, M.   ,  284  
 Global gateway page   ,  311   ,  331 – 334  

 benefi ts   ,  332 – 333  
 country selection, changing   , 

 333 – 334  
 language list   ,  333   

 GLOBAL GATEWAY pattern   , 
 332 – 334   

 Global navigation   .  See   Primary 
navigation   

 Globalization   ,  311 
 GMT (Greenwich Mean Time)   ,  325   
 Goldberg, D. D.   ,  97   
 Golden ratio   ,  375   
 Graham, I.   ,  10   ,  14   ,  394   
 Grids  

 benefi ts   ,  374   
 element positioning   ,  374   
 golden ratio   ,  375   
 page divisions   ,  374   
 page element alignment   ,  376   
 reusable templates   ,  376   
 structure   ,  373 – 376   
 uses   ,  373    

 GRID STRUCTURE pattern   , 
 373 – 376   

 Grouping  
 action buttons   ,  42   
 form elements   ,  22   
 friends   ,  292   
 search results   ,  160 – 163   
 separators   ,  326   ,  327   
 visually   ,  379    

 Groups   ,  293 – 297  
 creation   ,  294   
 event-based   ,  295   
 friends     ,  295   
 joining   ,  295   
 participating in   ,  295   
 private   ,  295   
 public   ,  295   
 as virtual places   ,  294    

 GROUPS AND SPECIAL-INTEREST 
COMMUNITIES pattern   , 
 293 – 297   

 H 
 Halvey, M.   ,  132   
 Hamblin, C.   ,  118   
 Handles   ,  281   
   Headers   attribute   ,  358   
 Hearst, M. A.   ,  320   
 Helm, R.   ,  9   
 HIERARCHICAL LIST pattern   , 

 191 – 195   
 Hierarchical lists   ,  181   ,  191 – 195  

 multilevel   ,  193   
 nonhierarchical view offering   ,  193   
 parent-child relationship   ,  191   ,  193   
 parent item deletion and   , 

 193 – 194   
 sorting   ,  194   
 trees   ,  192   
 uses   ,  192    

 Highlighting  
 autosuggest   ,  233   
 changed content   ,  253 – 255   
 consistency   ,  383   
 detail pane zoom   ,  237   
 drop zones   ,  245   
 lightbox effect   ,  382 – 383   
 method   ,  381   
 selected items in lists   ,  214   ,  381   
 selected navigation option   ,  114   , 

 120   
 transient   ,  381   .  See also  

 SPOTLIGHT/YELLOW-FADE 
pattern   

 uses   ,  380 – 381    
 HIGHLIGHT pattern   ,  380 – 383   
 HIJAX   ,  342   
 Hints   .  See   Prompts/hints   
 History, as pattern documentation   , 

 392   
 Hoekman, R. Jr.   ,  106   
 Holzschag, M. E.   ,  343   
 Home pages, control panels versus   ,  83   
 Horizontal sliders   ,  246   

 Hornbæk, K.   ,  207   
 Horton, S.   ,  376   
 Hosted applications   .  See   Web 

applications   
 Houston, M. J.   ,  203   
 Hovertips   ,  207   
 How   ,  11  

 as pattern documentation section   , 
 391    

 HTML   ,  5   ,  221   ,  226  
 version 4.01   ,  6   
 version   ,  5   ,  6    

 Hub-and-spoke approach   ,  82   
 Hurst, S.   ,  311   ,  318   

 I 
 Icons   ,  383 – 388  

 animation   ,  249   ,  388   
 for dedicated actions   ,  215   
 familiarity   ,  384   
 health badges   ,  385   
 labels   ,  316   ,  384   
 modifi ers   ,  385   
 in nonnumbered lists   ,  182   
 object status indication   ,  385   
 text in   ,  385   
 toggling   ,  385 – 387   
 tooltips   ,  384   
 uses   ,  384   
 visual distinction   ,  387   
 visual styles   ,  387    

 ICONS pattern   ,  383 – 388   
 Image accessibility   ,  352 – 356  

   alt   attribute   ,  353   
 benefi ts   ,  352   
 d-link (description link)   ,  353   
 graphics and   ,  355   
   longdesc   attribute   ,  353   
 text alternatives   ,  352   
 text descriptions   ,  353 – 354    

 Image lists   ,  181   ,  202  
 as alternative   ,  204 – 205   
 benefi ts   ,  202 – 203   
 in limited space   ,  203   .  See also  

 CAROUSEL pattern   
 in slideshow   ,  204   
 space requirement   ,  205   
 thumbnails   ,  203 – 204    

 IMAGE LISTs/GRIDs pattern   , 
 202 – 205, 292   

 Images  
 cultural-neutral   ,  319   
 decorative   ,  353   
 embedded text, avoiding   ,  318   
 in search results   ,  159    
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 Implicit personalization   ,  95   ,  96 – 97   
 Implicit sharing   ,  302   
 INBOX pattern   ,  80 – 81   
 Indexes   ,  127   
 Individuals with Disabilities 

Education Act (IDEA)   ,  340   
 Information foraging theory   ,  115   
 Information scent   ,  115 – 116   
 Information visualization   ,  237   
 Instone, K.   ,  133   ,  134   
 Interface design  

 challenges   ,  5 – 9   
 control/widget limitations   ,  6   
 guidelines   ,  8   
 inconsistent interaction 

approaches   ,  6 – 9   
 web architecture and   ,  5    

 Internationalization   ,  311 – 338   .  See 
also   Localization  

 currencies   ,  311   ,  329 – 331   
 date formats   ,  311   ,  321 – 324   
 extensible design   ,  311   ,  312 – 320   
 number formats   ,  311   ,  326 – 329   
 L10N and I18N   ,  311   
 in pattern libraries   ,  396   
 phone number formats   ,  327 – 328   
 process   ,  311   
 time formats   ,  311   ,  324 – 326   
 units of measure   ,  327    

 Invalid information   ,  45   
 Ishida, R.   ,  314   
 ISO 8601   ,  321   ,  322   ,  324   
 Item customization   .  See also  

 Customization  
 examples   ,  239   
 preview   ,  240   
 three-dimensional   ,  240    

 ITU-T E.123   ,    328   

 J 
 Java   ,  2   
 JavaScript   ,  5   ,  6   ,  341   ,  363  

 DOM scripting approach   ,  348   
 dropdown list use and   ,  348 – 349   
 in form accessibility   ,  351 – 352   
 functions, calling   ,  348   
 navigation and   ,  348 – 349   
 page markup and   ,  347 – 348   
 support   ,  347   
 unobtrusive   ,  347 – 349   
 use benefi ts   ,  347    

 Jaws 7.0     �        ,  364   
 Jesse, D.   ,  373   
 Johnson, R.   ,  9   
 JSP (Java Server Pages)   ,  313   

 K 
 Kalbach, J.   ,  111   ,  118   ,  129   
 Kashimura, K.   ,  365   
 Keane, M. T.   ,  132   
 Keith, J.   ,  342   ,  348   
 Keyboard navigation   .  See also  

 Navigation  
 cursor placement   ,  36   
 dropdown lists   ,  34   
 enabling   ,  35   
 Enter key   ,  34   
 shortcuts   ,  36   ,  37   
 suggested list selection   ,  233   
 Tab key   ,  34    

 KEYBOARD NAVIGATION pattern   , 
 34 – 37   

 Keywords   .  See also   Search(es)  
 form accessibility   ,  350 – 351   
 search engine combination   ,  155   
 simple search   ,  145   
 suggestions   ,  148    

 Known-item search   ,  144   
 Koch, N.   ,  94   ,  96   
 Koerner, B. I.   ,  319   
 Krug, S.   ,  134   
 Kurosu, M.   ,  365   

 L 
 Laasko, S.   ,  10   
 LABEL ALIGNMENT   ,  24 – 27   
         <     label     >    tags   ,  349 – 350   
 Labels   .  See also   Forms  

 action buttons   ,  40   ,  42   
 alignment   ,  24 – 27   
 association   ,  25   ,  26   
 embedded, using   ,  26 – 27   
 fi eld   ,  26   ,  349 – 350   
 icon   ,  384   
 icon, text expansion and   ,  316   
 log out   ,  70 – 71   
 placements   ,  24 – 26   
 primary navigation   ,  115 – 116   
 search buttons   ,  147 – 148   
 search controls   ,  169   
 tagging   ,  263   
 visual separation   ,  26    

 Language(s)   .  See also  
 Internationalization  

 change, keeping user on same 
page   ,  337   

 fl ag representation and   ,  335   
 initial selection, changing   ,  337   
 multiple, support   ,  338   
 options   ,  334   

 selectors   ,  311   ,  334 – 338   
 switching   ,  335   
 user choice, remembering   ,  337   
 user recognition   ,  335    

 LANGUAGE SELECTOR pattern   , 
 334 – 338   

 Larsen, L.   ,  367   
 Layouts   ,  365 – 373  

 fi xed-width   ,  368 – 371   
 golden ratio and   ,  375   
 liquid-width   ,  365 – 368   
 preferences   ,  101   
 progressive   ,  371 – 373    

  “ Lazy ”  registration   ,  53   
 Leacock, M.   ,  10   
 Leaderboards   ,  285   
 Lenz, K.   ,  145   
 Lida, B.   ,  135   
 Lidwell, W.   ,  202   ,  365   ,  375   
 Linderman, M.   ,  253   ,  254   
 Line charts   ,  86   
 Links  

 accessible alternative   ,  362   
 advanced search   ,  152   
 breadcrumb trail   ,  135   
 logout   ,  70   
 pagination   ,  167   
 Privacy Policy   ,  30   
  “ skip navigation, ”      360 – 361   
 for sorting options   ,  165    

 LIQUID-WIDTH LAYOUT pattern   , 
 366 – 368   

 Liquid-width layouts   ,  365 – 368   .  See 
also   Visual design  

 benefi ts   ,  366 – 367   
 designing   ,  367   
 fi xed-width navigational areas   , 

 367   
 page areas   ,  367   
 page components   ,  367   
 page element sizing   ,  368   
 user preference   ,  367    

 List actions   ,  181   ,  212 – 219  
 acknowledgment messages   , 

 217 – 219   
 applying   ,  214   
 confi guration messages   ,  217 – 219   
 dedicated   ,  213 – 214   
  “ delete, ”      217   
 for items   ,  212 – 213   
 multiselect lists   ,  216   
 reversing   ,  219   
 row highlighting   ,  214   
 selection errors and   ,  217   
 shared   ,  213   ,  214   
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 shared action repetition   ,  215    
 LIST ACTIONS pattern   ,  212 – 219   
 Lists   ,  181 – 223  

 event   ,  181   ,  195 – 198   
 hierarchical   ,  181   ,  191 – 195   
 highlighting items in   ,  381   
 image   ,  181   
 long, repeating shared actions   ,  215   
 maps   ,  181   ,  206 – 212   
 multiselect   ,  216 – 217   
 nonnumbered   ,  182   
 numbered   ,  182   
 simple   ,  181   ,  182 – 185   
 tabular   ,  181   ,  185 – 191   
 timelines   ,  181   ,  198 – 202   
 utility functions   ,  220 – 223    

 LIST UTILITY FUNCTIONS pattern   , 
 220 – 223   

 Live preview   ,  239  
 benefi ts   ,  240   
 three-dimensional items   ,  240 – 241    

 LIVE PREVIEW pattern   ,  239 – 241   
 Lloyd, I.   ,  344   
 Localization   ,  311   .  See also  

 Internationalization  
 applications   ,  331   
 currency   ,  330   
 date format   ,  322 – 323   
 embedded text and   ,  318   
 L10N   ,  311   
 language elements to avoid for   , 

 320   
 time zone   ,  325   
 variable text and   ,  318    

 Local navigation   .  See   Secondary 
navigation   

 Location breadcrumbs   ,  133   ,  134   
 LOGICAL GROUPING   ,  22 – 24   
 Log in   .  See also   User authentication  

 account security during   ,  62   
 confi rming   ,  68   
 credentials   ,  62   
 forgotten information, retrieving   , 

 64   
 forms   ,  17   
 information, remembering   ,  66 – 68   
 multistep   ,  64   
 page   ,  63   
 passwords   ,  63   
 registration option   ,  63 – 64   
 secure   ,  63   
 single   ,  65   
 unifi ed   ,  65   
 user identifi cation   ,  61    

 LOG IN pattern   ,  61 – 69   

 Log out   .  See also   User authentication  
 acknowledgment   ,  71   
 automatic   ,  71 – 74   
 labels   ,  70   
 links   ,  70   
 offering   ,  69 – 70   
 page   ,  71   
 reasons for   ,  69    

 LOG OUT pattern   ,  69 – 71   
   Longdesc   attribute   ,  353   
 Lynch, J. P.   ,  376   

 M 
 Macintosh OS X Aqua interface   ,  6   , 

 7   ,  8   
 Mackay, W. E.   ,  102   ,  105   
 Mahemoff, M. J.   ,  53   ,  380   
 Malone, E.   ,  390   ,  401   ,  402   
 Maps   ,  181   ,  206 – 212  

 as background images   ,  207   
 colors and shapes   ,  209   
 complementing with lists/tabular 

views   ,  210   
 contextual overviews   ,  206 – 207   
 detailed information on demand   , 

 207   
 hovertips   ,  207   
 as illustrations   ,  207   
 large   ,  207   ,  211   
 legend   ,  209   
 location attributes   ,  210   
 panning  ,  207  
 as photographic/satellite images   , 

 206   
 pop-ups   ,  207   
 for real-time information   ,  210 – 211   
 for status information   ,  210   
 symbols for location types   ,  209   
 as text   ,  206   
 zooming  ,  207   

 MAPS pattern   ,  206 – 212   
 Markowsky, G.   ,  375   
 Markup  

 JavaScript separation   ,  347 – 348   
 page structure identifi cation in   ,  361   
 presentational tags in   ,  314   
 semantic   ,  342 – 345   
 structural   ,  344 – 345   
 style sheet separation   ,  346    

 Marlow, C.   ,  264   
 Mayhew, J. D.   ,  15   ,  40   ,  186   
 McIntire, P.   ,  365   
 Menus, in secondary navigation   ,  118   
 Messaging   ,  259   ,  297 – 299  

 asynchronous   ,  297   

 broadcast   ,  298   
 collaboration and   ,  310   
 synchronous   ,  297 – 298    

 MESSAGING pattern   ,  297 – 299   
 Metaphors, culturally relevant   ,  320   
 Missing information   ,  45   
 Mobasher, B.   ,  94   ,  95   
 Molich, R.   ,  247   ,  252   
 Month abbreviations   ,  322   
 Morville, P.   ,  111   ,  126   
 Multiselect lists   ,  216 – 217   

 N 
 Names, pattern   ,  10   ,  391   
 Navigation   ,  111 – 142  

 associative   ,  129 – 130   
 breadcrumbs   ,  133 – 136   
 calendar control   ,  197   
 faceted   ,  111   ,  122 – 126   
 fi ltering   ,  130   
 folksonomies   ,  112   
 global   ,  111   ,  112 – 117   
 JavaScript and   ,  348 – 349   
 keyboard   ,  34 – 37   
 key functions   ,  111   
 local   ,  111   ,  117 – 120   
 orientation function   ,  112   
 pivot browsing   ,  129   
 popularity-based   ,  130   
 self-contained   ,  115   
 supplementary   ,  126 – 128   
 tag clouds   ,  128 – 132   
 as user help   ,  112   
 utility   ,  120 – 122    

 Navigation accessibility   ,  359 – 361   . 
 See also   Accessibility  

 page structure identifi cation   ,  361   
 primary navigation   ,  360   ,  361   
 secondary navigation   ,  360   ,  361   
  “ skip navigation ”  link   ,  360 – 361   
 utility navigation   ,  361    

 Nielsen, J.   ,  45   ,  133   ,  134   ,  144   ,  158   , 
 168   ,  247   ,  252   ,  366   

 Nolan, P. R.   ,  384   
 Nonnumbered lists   ,  182   
 Notifi cation alerts   ,  176   ,  177   
 Numbered lists   ,  182   
 NUMBER FORMAT pattern   , 

 326 – 329   
 Number formats  

 conventions   ,  326   
 groups   ,  326   
 phone numbers   ,  328   
 separators   ,  326 – 327   
 units of measure   ,  327    



Index424

 O 
 Online presence indicators   ,  300  

 activity status   ,  300 – 301   
 status image   ,  300   
 status preferences   ,  301    

 OpenID accounts   ,  54 – 55   ,  279   
 Opt-in  

 options, defaults and   ,  32   
 registration and   ,  57    

 Optional fi elds   ,  29 – 30   
 Overview pane   ,  236   ,  237   
 OVERVIEW-PLUS-DETAIL pattern   , 

 236 – 238   

 P 
 Pagination   .  See also   Search results  

 benefi ts   ,  165 – 167   
 continuous scrolling versus   ,  171   
 cues   ,  256   
 divisions   ,  165 – 167   
 drawbacks   ,  171   
 fi rst results page navigation   , 

 168 – 169   
 links   ,  167   
 presence of more search results 

and   ,  168   
 tabular lists   ,  190   
 total search results   ,  168   
 view range   ,  168    

 Pagination controls  
 chronological   ,  169   
 easily clickable   ,  167   
 labeling   ,  169   
 linking   ,  169   
 repeating   ,  169   
 target size   ,  168    

 PAGINATION pattern   ,  165 – 170   
 Paging, minimizing   ,  167   
 Paivio, A.   ,  202   ,  203   
 Panning   ,  225   ,  238   
 Parametric searches   ,  149   .  See also  

 Search(es)  
 benefi ts   ,  149   
 not-so-common parameters, 

hiding   ,  150   
 precision   ,  150    

 PARAMETRIC SEARCH pattern   , 
 149 – 151   

 Participation, in pattern libraries   , 
 398 – 401   

 Passwords  
 echoing   ,  63   
 forgotten   ,  74 – 77   
 registration   ,  51   

 remembering   ,  66   
 sending to registered email 

addresses   ,  75    
 Path breadcrumbs   ,  134   
 Pattern documentation   ,  10 – 11   ,  389  

 comments section   ,  392   
 core sections   ,  391 – 392   
 history or change log section   ,  392   
 how section   ,  391   
 name section   ,  10   ,  391   
 problem section   ,  391   
 related design patterns section   , 

 391 – 392   
 research evidence section   ,  392   
 solution section   ,  391   
 why section   ,  391    

  A Pattern Language  (Alexander)   ,  9   
 Pattern libraries   ,  389 – 403  

 accessibility   ,  396   
 antipatterns   ,  397 – 398   
 assistance   ,  398   
 benefi ts   ,  390 – 391   ,  393   
 developing with wikis   ,  402 – 403   
 documentation   ,  391 – 393   
 effi ciencies   ,  391   
 examples   ,  389   ,  394 – 396   
 internationalization   ,  396   
 managing   ,  401 – 402   
 participation   ,  398 – 401   
 pattern search   ,  398   
 (re)usable design components   , 

 393 – 394   
 reuse   ,  391   
 richer interactions   ,  396   
 screen shots   ,  395 – 396   
 sharing   ,  390   
 star-rating system   ,  394 – 395   
 updating   ,  402    

 PATTERN LIBRARY pattern   ,  389 – 403   
 Patterns   ,  9   ,  14.      See individual pattern 

entries   
 Alexandrian notation   ,  10   
 benefi ts   ,  9   
 best practices   ,  11   
 communication and   ,  10   
 design   ,  9 – 10   
 design productivity and   ,  9   
 documenting   ,  10 – 11   
 problem   ,  11   
 rationale   ,  11   
 related   ,  11   
 repository   ,  390   
 reusability   ,  9 – 10   
 solution   ,  11   
 as teaching aid   ,  10   

 use guidance   ,  9   
 web application usability and   ,  10    

 PDF   ,  340  
 icon as background image   ,  355   
 in maintaining visual look   ,  221    

 Peer recommendations   ,  286 – 287   
 Penzo, M.   ,  25   ,  26   
 Permalinks   ,  304   
 Personalization   ,  94 – 98  

 benefi ts   ,  95   
 driven by business rules   ,  79   
 explicit   ,  95 – 96   
 for guest users   ,  96   
 implicit   ,  95   ,  96 – 97   
 levels   ,  95   
 for logged-in users   ,  96   
 user preference indication   ,  98   
 user preferences/needs   ,  96 – 97    

 PERSONALIZATION pattern   ,  94 – 98   
 Peterson, H.   ,  248   
 Phone numbers format   ,  32 – 33   , 

 327 – 328   
 Picture Superiority Effect   ,  202   
 Pie charts   ,  86   
 Pirolli, P.   ,  115   ,  159   
 Pitfalls   ,  397 – 398   
 Pivot browsing   ,  129   
 Plain language   ,  320   
  “ Please wait ”  icon   ,  249   
 Popularity-based navigation   ,  130   
 Pop-ups, map   ,  207   
 PORTAL pattern   ,  90 – 94   
 Portals  

 appearance consistency   ,  93   
 automatic user sign-in   ,  93   
 benefi ts   ,  91   
 content access   ,  93   
 content tailoring   ,  93   
 enterprise   ,  93   
 organization   ,  92   
 portlets   ,  92   
 user customization   ,  93 – 94    

 Porter, J.   ,  282   ,  283   ,  284   ,  301   ,  302   
 PRESENCE INDICATOR pattern   , 

292,  299 – 301   
 Presentational tags   ,  314   
 Preview  

 exploration   ,  240   
 item customization and   ,  

239 – 241   
 LIVE PREVIEW pattern   ,  239 – 241   
 three-dimensional items   ,  240    

 Primary navigation   .  See also  
 Navigation  

 accessibility   ,  111   ,  360   ,  361   
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 horizontal placement   ,  113 – 114   
 labeling   ,  115 – 116   
 option highlighting   ,  114   ,  120   
 placement consistency   ,  114   
 removing for self-contained 

navigation   ,  115   
 role   ,  112   
 vertical placement   ,  113 – 114   
 visually salient   ,  114    

 PRIMARY NAVIGATION pattern   , 
 111   ,  112 – 117   

 Printing  
 options   ,  222   
 page preview   ,  221 – 222   
 style sheets for   ,  371   
 as utility function   ,  221    

 Privacy concerns   ,  56   
 Privacy Policy link   ,  30   
 Private groups   ,  295   
 Progress indicators  

 dashboards   ,  88   
 forms   ,  252   
 long delays   ,  252 – 253   
 showing   ,  251   
 status information   ,  253   
 uploading   ,  262   
 uses   ,  252    

 Progressive enhancement   , 
 339   ,  341  

 client-side scripting approaches   , 
 341   

 HIJAX approach   ,  342   
 style sheets and   ,  341   
 web standards and   ,  341    

 PROGRESSIVE ENHANCEMENT 
pattern   ,  341 – 342   

 PROGRESSIVE LAYOUT pattern   , 
 371 – 373   

 Progressive layouts   ,  371 – 373   . 
 See also   Layouts  

 benefi ts   ,  372   
 functioning of   ,  371 – 372   
 implementing   ,  373   
 minimum/maximum design 

width   ,  371   ,  372    
 Prompts/hints  

 automatic logout   ,  73   
 constraints   ,  39   
 dynamic contextual   ,  39   
 examples   ,  37   
 formats   ,  39   
 providing   ,  37   
 text fi eld sizes   ,  39 – 40    

 Providers   ,  283   
 Public groups   ,  295   

 Q 
 Querying   .  See   DYNAMIC 

QUERYING 

 R   
 Radio buttons   ,  16  

 analyzing   ,  31   
 for sorting options   ,  165    

 Raskin, A.   ,  219   
 Ratings   .  See also   Reviews  

 anchoring   ,  269   
 average   ,  268   
 breakdown of   ,  270   
 multiple criteria   ,  270   
 popularity   ,  267 – 268   
 previous, indication   ,  270   
 rationale   ,  271   
 repurchase retention and   ,  268   
 star   ,  267   ,  268   
 users, combining   ,  268   
 users, separating   ,  268    

 RATINGS pattern   ,  267 – 272   
 Really Simple Syndication (RSS) 

feeds   ,  180   
 Receivers   ,  283   
 Recommendations   ,  128   
  “ Redo ”  function   ,  219   
 Registration  

 benefi ts, indicating   ,  53   
 best practices   ,  282   
 CAPTCHA use   ,  51 – 53   
 customization choices at   ,  104   
 delaying   ,  50   ,  53   
 eliminating   ,  53   
 email address as username   ,  51   
 form length   ,  50   
  “ lazy ”  approach   ,  53   
 at login   ,  63 – 64   
 opt-in   ,  57   
 passwords   ,  51   
 privacy concerns and   ,  56   
 process effi ciency   ,  53   
 requirement, removing   ,  50   
 returning users after   ,  57–58   
 security questions   ,  57   
 sensitive information and   ,  51   
 unifi ed   ,  54 – 55   
 user goals and   ,  50   
 verifying   ,  56    

 REGISTRATION pattern   ,  49 – 58   
 Related design patterns   ,  11  

 as pattern documentation section   , 
 391 – 392    

 Related items   ,  128   

 Reminders   ,  81   
 Repurchase intention   ,  268   
 REPUTATION pattern   ,  283 – 287   
 Reputation system  

 achievement recognition   ,  285   
 benefi ts   ,  283   
 criteria   ,  284   
 designing   ,  283   
 leaderboards   ,  285   
 levels   ,  286   
 multiple methods   ,  284   
 peer recommendations   ,  286 – 287   
 review judgment   ,  284   
 users ’  ranks   ,  285    

 REQUIRED FIELD INDICATORS   , 
 27 – 30   

 Required fi elds   .  See also   Fields   ; 
 Forms  

 asterisk indicator   ,  28 – 29   
 color indicator   ,  28   
 distinguishing   ,  27 – 28   
 indicating   ,  27 – 30   
 instructive text   ,  30    

 (Re)usable design components   , 
 393 – 394   

 Research evidence, in pattern 
documentation   ,  392   

 Reset buttons   ,  44 – 45   
 Reviews   .  See also   Ratings  

 judging usefulness   ,  284   
 logging in before writing   ,  274   
 sorting   ,  273   
 usefulness, judging   ,  273   
 writing   ,  272   ,  274    

 REVIEWS pattern   ,  272 – 274   
 Revisions, managing   ,  309   
 RICH FORM pattern   ,  229 – 231   
 Rich forms   .  See also   Forms  

 benefi ts   ,  229   
 designing   ,  229   
 drill-down approaches   ,  230   
 error minimization   ,  229 – 230   
 patterns   ,  231    

 Rich Internet Applications (RIAs)   , 
 170   ,  225 – 258  

 accessibility and   ,  339   ,  363 – 364   
 animations   ,  247 – 251   
 with assistive technology   ,  362   
 AUTOSUGGESTION/

AUTOCOMPLETE   ,  231 – 234   
  “ back ”  button problem   ,  

256 – 258   
 bookmarking problem   ,  258   
 browsing   ,  225 – 226   
 carousels   ,  255 – 256   
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Rich Internet Applications (RIAs) 
(Continued) 

 changed content highlights   , 
 253 – 255   

 data input choices   ,  225   
 data retrieval delays/progress   ,  225   
 development approaches   ,  363   
 drag-and-drop   ,  241 – 245   
 DYNAMIC QUERYING   ,  238 – 239   
 earliest   ,  225   
 edit-in-place   ,  234 – 236   
 highlighting   ,  225   
 information editing   ,  225   
 live preview   ,  239 – 241   
 panning   ,  225   ,  238   
 poor designs   ,  256   
 previewing   ,  225   
 progress bars   ,  251 – 253   
 rich forms   ,  229 – 231   
 rich-text editors   ,  226 – 229   
 roles   ,  363   
 sliders   ,  245 – 247   
 sorting and fi ltering in real time   , 

 225   
 usability issues   ,  256 – 258   
 user input validation   ,  225   
 visual effects   ,  225   
 zooming   ,  225   ,  236   ,  237   ,  238    

 RICH-TEXT EDITOR pattern   , 
 226 – 229   

 Rich-text editors  
 alternative text input options   ,  227   
 formatting controls   ,  227 – 228   
 text-input area, enlarging   ,  228   
 uses   ,  227   
 WYSIWYG nature   ,  226    

 Rivadeneira, A. W.   ,  130   ,  132   
 Rosenfeld, L.   ,  111   ,  126   
 Rossi, G.   ,  94   ,  95   
 Rows   .  See also   Tables  

 header, identifying   ,  357 – 358   
 highlighting, list actions and   ,  214   
 striping   ,  186   
 table   ,  186 – 187    

 Rutledge, A.   ,  378   

 S 
 Sakai UI Design Patterns   ,  393   ,  403   
 Saved searches   .  See also   Search(es)  

 alerts and   ,  176   
 availability   ,  178   
 benefi ts   ,  177   
 as email alerts   ,  180   
 notifi cation options   ,  180   

 option   ,  177   
 rerunning   ,  177   
 sharing   ,  180    

 SAVED SEARCHES pattern   ,  176 – 180   
  “ Scent ”  information   ,  115 – 116   
 Schedules   ,  223   
 Scheduling, collaborative   ,  306 – 308   
 Schwartz, B.   ,  267   
 Scott, B.   ,  397   ,  398   
 Screen resolutions   ,  369   
 Screenshot examples   ,  109   
 Scrolling  

 continuous   ,  170 – 172   
 lists   ,  16   
 long lists   ,  215   
 minimizing   ,  167    

 Search(es)   ,  143 – 180  
 advanced   ,  143   ,  151 – 155   
 calendar entries   ,  198   
 case insensitivity   ,  158   
 faceted   ,  143 – 144   ,  174 – 176   
 keywords   ,  145   ,  148   
 known-item   ,  144   
 notifi cation alerts   ,  176   ,  177   
 parametric   ,  149 – 151   
 saved   ,  144   ,  176 – 180   
 simple   ,  143   ,  144 – 149    

 Search results   ,  143  
 advanced search and   ,  155   
 alternate views for presenting   , 

 159 – 160   
 case-insensitive   ,  158   
 categories   ,  160 – 163   
 close matches at top   ,  157   
 continuous scrolling   ,  143   
 delays, reducing   ,  163   
 descriptive information   ,  159   
 faceted search   ,  143 – 144   
 fi ltering   ,  143 – 144   ,  172 – 173   
 fi rst page, navigating to   ,  168   
 grouping   ,  160 – 163   
 images   ,  159   ,  205   
 more, presence of   ,  168   
 narrowing   ,  174   ,  175   
 no results alternatives   ,  163   
 number per page   ,  163   
 pagination   ,  143   ,  165 – 170   
 presentation   ,  157   
 quality   ,  155   
 sorting   ,  143   ,  158   ,  164 – 165   
 tips for   ,  155 – 157   
 total number   ,  159   
 view range   ,  168    

 SEARCH RESULTS pattern   ,  
157 – 164   

 Search tips  
 benefi ts   ,  155   
 in help systems   ,  157   
 search examples   ,  156   
 user presentation   ,  56    

 SEARCH TIPS pattern   ,  155 – 157   
 Secondary navigation   ,  111   ,  117 – 120   . 

 See also   Navigation  
 accessibility   ,  360   ,  361   
 breadcrumbs   ,  120   
 horizontal placement   ,  117   
 indented list   ,  118   
 menus   ,  118   
 option highlighting   ,  120   
 as primary navigation 

complement   ,  117   
 vertical placement   ,  117 – 118    

 SECONDARY NAVIGATION pattern   , 
 111   ,  117 – 120   

 Secure login   ,  63   
 Security questions  

 confi rming identity with   ,  76 – 77   
 sensitive information and   ,  57   ,  76    

 Self-contained navigation   ,  115   
 Semantic markup  

 basic level   ,  343   
 benefi ts   ,  343   
 headings and lists structure   , 

 343 – 344   
 menus and submenus   ,  344   
 structural markup   ,  344 – 345   
 style sheets   ,  344   
 with unobtrusive CSS   ,  343    

 SEMANTIC MARKUP pattern   , 
 342 – 345   

 Sensitive information  
 default values and   ,  31 – 32   
 registration and   ,  51   
 security questions and   ,  57   ,  76    

 Separators  
 decimal   ,  327   
 grouping   ,  326   ,  327    

 Session timeouts   .  See also   Automatic 
logout  

 duration, user setting   ,  74   
 occurrences after   ,  73    

 Shafer, D.   ,  357   
 Shaikh, A. D.   ,  145   
 Shared actions   ,  213   .  See also   List 

actions  
 repeating   ,  215   
 support   ,  214   
 utility functions versus   ,  220    

 Sharing   ,  259   ,  301 – 305  
 calendars   ,  306   
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 content posting   ,  303   
 data   ,  89   
 with email   ,  302 – 303   
 embedded content   ,  304   
 explicit   ,  302   
 human initiation of   ,  303   
 implicit   ,  302   
 permalinks   ,  304   
 printable pages   ,  305   
 reasons for   ,  301   
 specifi cation   ,  306   
 tagging and   ,  264   
 third-party applications   ,  303    

 SHARING pattern   ,  301 – 305   
 SHORT FORMS pattern   ,  18 – 22   
 Simple lists   ,  181   ,  182 – 185   .  See also  

 Lists  
 attributes   ,  183   ,  185   
 nonnumbered   ,  182   
 numbered   ,  182   
 secondary actions on hover   ,  184   
 uses   ,  182    

 Simple search  , 144 .  See also  
 Search(es)  

 benefi ts   ,  145   
 complex search support   ,  148  
 feature placement   ,  145  
 keywords   ,  145   
 keyword suggestions   ,  148   
 return from advanced search   ,  153   
 search button labels   ,  147 – 148   
 search scope   ,  145 – 146    

 SIMPLE SEARCH pattern   ,  143   , 
 144 – 149   

 Single-sign-on (SSO)   ,  65   ,  93   
 Sinnig, D.   ,  391   
 SLIDER pattern   ,  245 – 247   
 Sliders  

 advantages   ,  245 – 246   
 descriptive anchors   ,  247   
 horizontal   ,  246   
 implementations   ,  247   
 selected values   ,  247   
 values   ,  246   
 vertical   ,  246    

 Slideshows, image previews   ,  204   
 Slide-up/slide-down transition 

effects   ,  249   
 SMART DEFAULTS pattern   ,  30 – 32   
 Smith, G.   ,  129   ,  265   
 Snow, K.   ,  389   
 Social applications  

 adding/uploading content   ,  259   , 
 260 – 263   
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 friend discovery   ,  259   ,  287 – 291   
 friend lists   ,  291 – 293   
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 messaging   ,  259   ,  297 – 299   
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 presence indicator   ,  299 – 301   
 ratings   ,  259   ,  267 – 272   
 reputation   ,  283 – 287   
 reviews   ,  259   ,  272 – 274   
 sharing   ,  259   ,  301 – 305   
 tagging   ,  259   ,  263 – 267   
 user profi les   ,  259   ,  277 – 283   
 user reputation   ,  259   
 voting   ,  274 – 277    

 Software as a service (SaaS) model   ,  1   
 Solutions   ,  11  

 as pattern documentation 
section   ,  391    

 Sorting   ,  143   ,  158   .  See also   Search 
results  
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 on criteria   ,  164   
 hierarchical lists   ,  194   
 on keyword searches   ,  165   
 multiple levels of   ,  188   
 options   ,  165   ,  166    

 Spark lines   ,  88   
 Spin controls   ,  16   
 Spool, J.   ,  133   ,  157   ,  158   ,  167   
 Spotlight effect   ,  253 – 255   
 SPOTLIGHT/YELLOW-FADE 

pattern   ,  253 – 255   
 Star ratings   ,  267   ,  268  

 interaction approaches   ,  268   
 pattern libraries   ,  394 – 395   
 usefulness   ,  267    

 Status casting   ,  300 – 301   
 Status images   ,  300   
 Structural roles   ,  363   
 Style guides   ,  8   
 Style sheets  

 in data table presentation   ,  358   
 font sizes   ,  346   
 for layout and presentation   ,  344   
 page markup and   ,  346   
 for printing   ,  371   
 in progressive enhancement   ,  341   
 structural markup and   ,  344 – 345   
 unobtrusive   ,  345 – 347   
 user overriding author   ,  346 – 347    

 Suggestions  
 alternatives   ,  232   
 fi rst match highlighting   ,  233   
 keyboard selection   ,  233    

 Supplementary navigation   .  See also  
 Navigation  

 benefi ts   ,  126   
 indexes   ,  127   
 recommendations   ,  128   
 related items   ,  128   
 types of   ,  126    

 SUPPLEMENTARY NAVIGATION 
pattern   ,  111 – 112   ,  126 – 128   

 Sutcliffe, A.   ,  248   
 SVG (Scalable Vector Graphics)   ,  221   
 Symbols   .  See also   Icons  

 breadcrumb item   ,  134 – 135   
 currency   ,  331   
 for map location types   ,  209   
 neutral   ,  319   
 in nonnumbered lists   ,  182    

 Synchronous communication   ,  297   
 Szeto, J.   ,  371   
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 Tab key   ,  34   ,  233   
 Table accessibility   ,  356 – 359   .  See 

also   Accessibility  
 benefi ts   ,  357   
         <     caption     >        tag   ,  357   
   headers   attribute   ,  358   
 row and column header 

identifi cation   ,  357 – 358   
 style sheets   ,  358   
         <     table     >        tag and   ,  356 – 357    

 Tables   ,  86  
 columns   ,  186 – 187   
 design   ,  185 – 186   
 headers   ,  185   
 multiattribute data presentation   , 

 185   
 rows   ,  186 – 187    

     <        table     >        tag   ,  356 – 357   
 Tabs   ,  16   
 TABULAR LIST pattern   ,  185 – 191   
 Tabular lists   ,  181   ,  185 – 191  

 alternative views   ,  190   
 columns   ,  186 – 187   
 columns, sorting   ,  188   
 continuous scrolling   ,  190   
 data accessibility   ,  190   
 fi ltering   ,  189 – 190   
 pagination   ,  190   
 reading   ,  185   
 rows   ,  186 – 187   
 table headers   ,  185    

 Tag clouds   ,  129  
 benefi ts   ,  129 – 131   
 exploration support   ,  129 – 130   



Index428

Tag clouds (Continued)
 fi ltering and   ,  130   
 pivot browsing and   ,  129   
 popularity-based navigation and   , 

 130   
 purpose   ,  131   
 tag order determination   ,  132   
 tag popularity   ,  131 – 132    

 TAG CLOUDS pattern   ,  112   ,  128 – 132   
 TAGGING pattern   ,  263 – 267   
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 benefi ts   ,  263 – 264   
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 changing   ,  266   
 deleting   ,  266   
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 Gmail   ,  264   
         < label     >    tags   ,  349 – 350   
         <     legend     >          ,  350   
 managing   ,  266   
 multiple items   ,  265   
 as optional   ,  265   
 popular   ,  265   
 presentational   ,  314   
 previously used   ,  265   
 recommended   ,  265   
 suggesting   ,  265 – 266   
         <     table     >          ,  356 – 357    

 Templates, grid structure   ,  376   
 Text  

 embedded   ,  318   
 in icons   ,  385   
 maps as   ,  206   
 swell   ,  314 – 316   
 variable   ,  316 – 318    

 Text alternatives   ,  352 – 353  
 for decorative images   ,  353   
 detailed descriptions   ,  353   
 graphics and   ,  356   
 meaningful   ,  353    

 Text expansion   ,  314 – 316  
 approaches   ,  315 – 316   
 graphical elements and   ,  316   
 icon labels and   ,  316    

 Text fi elds   ,  16  
 analyzing   ,  31   
 size matching   ,  39 – 40    

 Third-party introductions   ,  289   
 Thumbnails  

 in image lists   ,  203 – 204   
 for map locations   ,  209    

 Tidwell, J.   ,  6   ,  10   ,  82   ,  389   ,  403   
 TIME FORMAT pattern   ,  324 – 326   

 Time formats   .  See also  
 Internationalization  

 event/activity time zones   ,  325   
 ISO 8601 recommendations   ,  324   
 local conventions   ,  324   
 time zone preferences   ,  325   
 variance   ,  324    

 Timelines   ,  198 – 202  
 benefi ts   ,  199   
 event detail access   ,  200   
 horizontal axis   ,  200   
 relationships   ,  199   
 uses   ,  181   
 zooming in/out   ,  202    

 TIMELINES pattern   ,  198 – 202   
 Toggle icons   ,  385 – 387   
 Tooltips   ,  384   
 Top-level domains (TLDs)   ,  332   
 Tractinsky, N.   ,  365   
 Traffi c light indicators   ,  88   
 Transient highlighting   ,  381   
 Transitions   ,  247 – 251  

 direction   ,  250   
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 249 – 250   
 slide-up/slide-down   ,  249    

 Tree controls   ,  16   
 Trend icons   ,  88   
 TSV (tab-separated values)   ,  221   
 Tutorials   ,  107   

 U 
 UC Berkeley Pattern Library   ,  392   
 UI Pattern Factory   ,  400   ,  401   
  “ Undo ”  function   ,  219   
 Unicode standard   ,  314   
 Unifi ed login services   ,  65   
 Units of measure   ,  327   
 UNOBTRUSIVE JAVASCRIPT pattern   , 

 347 – 349   
 UNOBTRUSIVE STYLE SHEETS 

pattern   ,  345 – 347   
 Updating  

 facets   ,  175   
 friend lists   ,  291   
 pattern libraries   ,  402    

 Uploading  
 effi ciency   ,  260   
 progress indication   ,  262   
 removing selected content for   ,  261   
 successful   ,  262 – 263    

 User accounts, locking   ,  68   
 User assistance   ,  109   
 User authentication   ,  49 – 77  

 automatic logout   ,  71 – 74   

 CAPTCHA   ,  58 – 61   
 forgotten usernames/passwords   , 

 74 – 77   
 login   ,  61 – 69   
 logout   ,  69 – 71   
 registration   ,  49 – 58   
 unique credentials   ,  49    

 Usernames  
 email address   ,  51   
 forgotten   ,  74 – 77   
 remembering   ,  66    

 User preferences  
 customization from   ,  98 – 99   
 indication of   ,  98   
 liquid-width layouts   ,  367   
 personalization from   ,  96 – 97    

 USER PROFILE pattern   ,  277 – 283   
 User profi les  

 avatars   ,  281   
 basic contents   ,  278   
 building gradually   ,  279 – 280   
 completion indication   ,  280   
 dynamic   ,  282   
 in friend discovery   ,  289   
 handles   ,  281   
 identities   ,  277   
  “ made-up ”  information   ,  277   
 private information   ,  280 – 281   
 pseudonyms   ,  281   
 questions   ,  280   
 universal identity options   ,  279   
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 user management   ,  277    
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 UTC (Coordinated Universal Time)   , 

 325   
 UTF-8 standard   ,  313   ,  314   
 Utility functions   ,  220 – 223  
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 export/download formats   ,  221   
  “ Print, ”      221   
 print preview   ,  221 – 223   
 schedules   ,  223   
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 Utility navigation   ,  120   .  See also  
 Navigation  
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 defi ned   
 global functions   ,  121 – 122   
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 local functions   ,  122   
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 for switching workspaces/

applications   ,  121   
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 visual prominence   ,  120    
 UTILITY NAVIGATION pattern   ,  111   , 
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 van Weilie, M.   ,  389   
 Variable text   ,  316, 318   .  See also  
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 363 – 364   

 Web Accessibility Initiative (WAI)   , 
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    INTRODUCTION 
   Despite adherence to basic design principles, processes, and patterns to create 
an interface that users can learn easily and use effi ciently, it is necessary to pro-
vide help and make it available at all levels of user interaction. At its most basic 
level, help should be provided to answer users ’  questions within their task and 
application context (CONTEXTUAL HELP). This can be in the form of hover 
tips and prompts to inform users about the type and format of data to enter or 
more detailed instructions to help users decide among the available options. 
The next level of help, to support frequent and important tasks, is to provide 
answers to users ’  FREQUENTLY ASKED QUESTIONS. 

   Embedding various forms of assistance does not eliminate the need for more 
comprehensive help. For a complex application, users may not even know 
whether certain functions and tasks are supported by the application and how 
to accomplish them. Such application-level help should be available both as a 
standalone module (APPLICATION HELP) and integrated with the application, 
so that when users access help, they are directed to the section of application-
level help relevant to their page or task context. 

   For even moderately sized web applications, users may have to visit several 
pages and access several functions to accomplish tasks successfully. For such 
tasks, especially those that users are likely to use infrequently, it’s important 
to provide users detailed step-by-step instructions (GUIDED TOURS). If tasks 
require diagnoses or consideration of several alternatives, it helps to ask users 
to describe their task scenario one step at a time and lead them to possible 
solutions (HELP WIZARDS). The wizard-based approach is effective because 
users can try solutions at their own pace and are not rushed. 

   Even when providing multiple ways of assisting users and providing compre-
hensive help, it is not possible to anticipate and address all user questions 
and usage scenarios. Therefore, it’s important to consider community discus-
sion forums where support staff and other users of the application can help 

Help 
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one another (HELP COMMUNITY). Offering such self-service options also 
helps increase trust between application users and providers. 

   Finally, when all else fails, nothing is more important than offering the ability 
to talk to a knowledgeable person to get the problem solved. Although includ-
ing a customer support phone number is an obvious choice, increasingly com-
panies users are increasingly offered CLICK-TO-CHAT options to help them get 
in touch with support personnel.  

    CONTEXTUAL HELP 
    Problem 
   While trying to fi ll out a form or accomplish a task, users may have a question 
about one or more items on a page. Although application-level help includes 
such information (see the APPLICATION HELP pattern in this chapter), requir-
ing users to navigate away to a different part of the application may be unde-
sirable because doing so may cause users to lose their task context or, worse, 
information.  

    Solution 
   Offer help within the context of users ’  information needs and tasks to make it 
easy for users and save them time looking for appropriate sections within the 
standalone help module ( Figure Web.1   ). This may be in the form of hover tips 
or tool tips, a  “ What’s this? ”  link for information, and in-line prompts.  

    Why 
   Offering help within the context of users ’  tasks and locating it closer to the 
problem area increase the likelihood of getting users ’  questions answered and 
avoid the feeling of needing help. In addition, by allowing users to maintain 
their task context and not requiring them to navigate to a different page, the 

 FIGURE WEB.1         
 Dell integrates 
help when users 
customize their 
selection by offering 
 “ Help Me Choose ”  
links on system 
confi guration.    
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potential for them losing their place within the web application or their data is 
avoided, thus increasing their chances of completing tasks.  

    How 
   As the name suggests, contextual help provides immediate assistance to users 
without requiring them to leave their task or application context. There are sev-
eral ways of providing contextual help: 

      ■      Hovertips or tool tips  
      ■       “ What’s this? ”  link for information  
      ■      In-line prompts    

    HOVERTIPS 
   Hovertips are typically used to provide a short description or explanation for a 
form or interaction element. The help information is hidden and is not shown 
until users hover the cursor over the form or interaction element, its label, or 
an icon next to it ( Figure Web.2   ). They are also known as  tool tips , because they 
were originally used for labeling the icons in toolbars in graphical user inter-
face applications.  

    WHAT’S THIS? 
   Unlike hover tips,  “ What’s this? ”  information is shown when users click on a 
 “ What’s this? ”  link, a  “ Learn more ”  link, or an icon representing this style of 
help. The  “ What’s this? ”  type of help is more detailed and is useful for longer 
descriptions and could even include images. Help information may be shown 
to users as pop-up windows (either separate browser windows or dynamic 
HTML windows overlaid on the page content) or below the  “ What’s this? ”  
link or icon ( Figure Web.3   ). Because the help information is detailed and may 
take up considerable screen real estate, it’s important that users are offered an 
option to remove it (e.g., by clicking a  “ Close ”  link or button).  

    IN-LINE PROMPTS 
   Unlike hover tips and  “ What’s this? ”  types of contextual help, in-line prompts 
stay visible while users interact with a form element or a section of the form. 
Prompts can be either static or dynamic. Static prompts always remain visible 
and provide necessary instructions (e.g., formatting or syntax information) for 
all or a selected set of form elements ( Figure Web.4   ). Dynamic prompts, on the 
other hand, appear only when users focus on a particular form element, and 
then they are hidden as soon as users have removed the focus from that form 

Contextual Help

 FIGURE WEB.2          When users hover the cursor over an image title, Flickr offers the tip  “ Click 
to edit. ”     
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element ( Figure Web.5   ). For long forms, or when prompt information can run 
into a few sentences, dynamic prompts are useful because they do not clutter 
the page with instructional help.  

    USE APPLICATION HELP CONTEXTUALLY 
   When application help is available to users, it can also be used as contextual 
help by linking pages within the application to the corresponding section 
within the application help based on where users are in the application (see 
the APPLICATION HELP pattern later in this chapter). This is an effective way 

(a)

 FIGURE WEB.3          On Apple Store, when confi guring a Mac, clicking the  “ Learn more ”  link (a) 
shows detailed information about the corresponding option in line below the link (b). Users may 
click the  “ Learn more ”  link again to hide it.      

(b)

 FIGURE WEB.4          NexTag uses static prompts on their registration form.    
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to extend contextual help options and offer users better assistance than simply 
taking them to the main help page ( Figure Web.6   ).   

    Related design patterns 
   CONTEXTUAL HELP options such as hover tips and in-line prompts are com-
monly used with forms. Therefore, design practices listed for INPUT HINTS/
PROMPTS (see Chapter 2) should be considered when offering contextual help.   

    FREQUENTLY ASKED QUESTIONS 
    Problem 
   Many users are likely to have the same or similar questions when using a web 
application. The questions may relate to how to get started with the application 
or for information on specifi c sections of the application. Trying to respond to 
such questions as they arise using a dedicated customer support line or having 
customers email their questions is not only time consuming and expensive, but 
it is also ineffi cient and ineffective for users because they have to wait to receive 
a response to their questions before using the application.  

Frequently Asked Questions

(a)

 FIGURE WEB.5          Digg uses dynamic prompts on their registration form. The prompts are 
hidden (a) until users focus on a form element (b) (in this case,  “ Choose a Username ” ). When 
users remove the focus from the form element or focus on another element, the prompt is 
removed (c).        

(b)

(c)
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    Solution 
   Create a page to answer users ’  frequently asked questions (FAQs). It’s import-
ant that questions listed in this section really are  “ frequently ”  asked questions 
and organized so that basic questions are answered before the advanced ones 
( Figure Web.7   ).  

    Why 
   An FAQ page is where users are likely to go before going to more detailed 
application-level help to see if their questions can be answered; many users 
assume their questions are common and likely asked by others. Furthermore, com-
pared with other forms of help, FAQs are usually  “ How do I  …  ? ”  type questions. 
Users can more readily relate them to their own task and quickly narrow down 
their choices to a few appropriate questions or determine that their question is 
not answered and consider other forms of help. Companies also benefi t because 
they can reduce the calls to customer support ( Jarrett, 2007 ).  

 FIGURE WEB.6          QuickBooks Online incorporates application help as contextual help as well. 
Depending on where users are within the application, clicking  “ Help ”  shows them the relevant 
section of the application help in a separate window.    

 FIGURE WEB.7         
 FAQs on Digg. 
Clicking on a 
question causes 
the area below it to 
expand, revealing 
the answer.    
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    How 
   There are several options for presenting FAQs ( Figure Web.8   ). The most com-
mon approach is to list FAQs and link them to corresponding answers. When 
users click a question, they are taken   to the answer on the same page (with a 
 “ back to top ”  link) or on a separate page (with a  “ return ”  link). Another option 
is to show the answer just below the question by expanding the space below 
the question. This approach is benefi cial, since it eliminates navigation to a dif-
ferent location to fi nd answers, and users do not have to continually return to 
the list of questions to explore other questions. If the list is relatively short, it is 
usually suffi cient to simply list questions and answers without requiring users 
to navigate to the answer. 

    CATEGORIZE A LONG LIST OF FAQS 
   If the list of FAQs is long (e.g., more than 30), organize them based on com-
mon task categories, sections of the web application, or both. Categorizing 
a set of questions allows users to quickly focus on one or more categories of 
interest and get their questions answered quickly ( Figure Web.9   ).   

    Related design patterns 
   FAQs should be linked from the pages within the application where users 
are likely to request help to make them contextual (CONTEXTUAL HELP). 

Frequently Asked Questions

(a)

 FIGURE WEB.8          FAQs can be presented by linking a list of questions to the answers with a 
link to return to the list (a); expanding the answer in place when users click on a question (b); 
or listing questions and answers together (c).        

(b)

(c)
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In addition, a link to an FAQ should be provided from APPLICATION HELP 
as well as HELP COMMUNITY pages. Users should be offered the option to 
review FAQs before exploring more extensive application-level help or submit-
ting questions that have already been answered to the user community.   

    APPLICATION HELP 
    Problem 
   Although many questions can be answered within the context of users ’  tasks 
through contextual help and FAQs, there are tasks that require visiting several pages 
within the application. Trying to embed answers to all questions, especially related 
questions, on the same page can make the page visually cluttered and daunting.  

    Solution 
   Provide application-level help with detailed instructions for using and access-
ing the application’s functionality. In addition, make application-level help 
accessible from all pages within the web application; the link or icon for help 
is typically placed in the top-right corner of the page as part of the main or util-
ity navigation ( Figure Web.10   ).  

    Why 
   When users are unable to accomplish tasks, they are likely to resort to help. 
Making help easily accessible can serve as a reassurance to users that they can 
access help when needed. By linking individual pages in the application to 
appropriate sections of the application-level help, it can also serve as contex-
tual help, making help even more useful.  

    How 
   Allow users to access help from all pages within the web application. Place the 
link for help in a consistent location, commonly located in the top-right sec-
tion of the page as part of the primary or utility navigation of the application. 
This placement may have been infl uenced by desktop applications where 
 “ Help ”  is usually the last menu item in the menu bar ( Figure Web.11   ). 

 FIGURE WEB.9         
 Flickr organizes 
questions in 
categories such 
as  “ General 
Flickr Questions, ”  
 “ Free Accounts, ”  
 “ Upgrading and 
Gifts, ”  and so forth.    
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    CATEGORIZE HELP CONTENT 
   Treat help as a web application and organize it based on users ’  tasks or high-
level sections within the main application to ensure that users can get to the 
desired sections quickly ( Figure Web.12   ).  

Application Help

 FIGURE WEB.10          Yahoo! offers application-level help and makes it accessible on all the 
pages by placing a  “ Help ”  link in the top-right corner.    

 FIGURE WEB.11          Like many desktop applications, Microsoft Outlook places  “ Help ”  as the 
last menu item.    

 FIGURE WEB.12          Gmail categorizes help into several sections:  “ Your Account, ”   “ Your 
Messages, ”   “ Your Contacts, ”  and so on. In addition, where necessary, they offer subcategories 
to make it easy to fi nd appropriate help sections.    
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    OFFER SEARCH FUNCTIONALITY 
   For applications that have large help sections, offer a search feature so that 
users don’t have to wade through different help categories to get to the appro-
priate help sections ( Figure Web.13   ).  

    HIGHLIGHT COMMON QUESTIONS 
   Anticipate the most common or popular questions for the web application and 
highlight them on the main help page ( Figure Web.14   ). Regularly verify them 
with traffi c patterns to help pages and update them as necessary.  

    ASK USERS TO RATE HELP CONTENT 
   Allow users to rate help information for its usefulness in answering their 
questions and its effi cacy to assist them in accomplishing their tasks. Having 

 FIGURE WEB.13          Snapfi sh allows users to search help by both category and keywords.    

 FIGURE WEB.14          Google Docs Help Center categorizes content and highlights the top fi ve 
questions.    
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a rating system in place allows help authors to identify potential problems 
and improve help content to make it more useful ( Figure Web.15   ) (see the 
RATINGS pattern in Chapter 9).  

    ALLOW USERS TO CONTACT CUSTOMER SUPPORT 
   If feasible, offer users the customer support phone number and/or a link to 
customer support to get their question answered ( Figure Web.16   ).   

Application Help

 FIGURE WEB.15          PayPal has a very basic way to determine the usefulness of their help content. For 
each question, they ask,  “ Was this article helpful?, ”  to which users can choose either  “ Yes ”  or  “ No. ”     

(a)

 FIGURE WEB.16          Below the help information, Dell offers users a link to the  “ Contact Us ”  page 
(a), which then offers several options: chat, email, and call tech support (b).      

(b)
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    Related design patterns 
   Despite its comprehensiveness, APPLICATION HELP may not be able to answer 
all users ’  questions. Therefore, consider complementing it with HELP 
COMMUNITY, where users can post their questions and get them answered by 
customer support staff or by other users of the application. In addition, con-
sider offering CLICK-TO-CHAT to allow users to get answers to their questions 
quickly and directly from qualifi ed customer support personnel.   

    GUIDED TOURS 
    Problem 
   When starting to use a new application or exploring unfamiliar functionality 
of an existing application, users may want to know how to accomplish certain 
goals and/or tasks.  

    Solution 
   Offer users how-to guided tours, demos, or step-by-step explanations of how cer-
tain tasks can be accomplished or how certain functions works ( Figure Web.17   ).  

    Why 
   No matter how easy it is to use an application, at least a few users are going 
to fi nd certain functions diffi cult to understand and use. This may be because 
of their limited domain knowledge or exposure to certain modes of interac-
tion. Providing guided tours with explanations can help instill confi dence in 
new users, not only in terms of how to accomplish certain tasks but also as 
something that they can return to and review if necessary. Even users who are 
familiar with the domain and application may want to refamiliarize themselves 
when attempting not-so-frequent tasks or tasks that may be diffi cult or impos-
sible to undo. Offering guided tours, how-to guides, or demos can help users 

 FIGURE WEB.17         
 Microsoft Offi ce 
Communicator 
shows users how to 
add communication 
modes by offering 
guided tours for 
each communication 
mode.    
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better understand an application’s functions and interaction and make it pos-
sible for them to fully utilize the application feature set.  

    How 
   The main purpose of how-to guides or guided tours is to explain to users how 
an application or certain functionality works. This can be accomplished on 
one screen ( Figure Web.18   ) or may require a guided tour to walk users through 
each step in the task sequence ( Figure Web.19   ). They may also be implemented 
as video demos ( Figure Web.20   ). How-to guides can be implemented either in 
self-paced mode, demo mode, or a combination of both.   

Guided Tours

 FIGURE WEB.18         
 Yahoo! Answers 
shows how it works 
on just one screen.    

 FIGURE WEB.19          Adobe ConnectNow Quick Start Guide walks users through each step for 
tasks such as  “ Sharing Your Screen, ”   “ Broadcasting Video, ”  and so forth.    
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    RELATED PATTERNS  

 Guided tours are useful when users are faced with a BLANK SLATE (see Chapter 4). 

    HELP WIZARDS 
    Problem 
   Users who are unfamiliar with an application domain typically fi nd it diffi cult 
to articulate their problem accurately or don’t know the appropriate trigger 
words to get to the relevant help information in APPLICATION HELP or HELP 
COMMUNITY. In addition, when diagnosing a problem, which may have mul-
tiple causes and thus multiple solutions, they may not know the best way to 
tease out the appropriate solution.  

    Solution 
   Guide users through a series of questions to arrive at a solution (or a set of 
solutions) ( Figure Web.21   ). This is not very different from recommender sys-
tems that suggest solutions based on a series of questions aimed at capturing 
users ’  goals or requirements.  

    Why 
   When troubleshooting, guided approaches are typically better at narrow-
ing down the causes and getting users to the solution(s) quickly. In addition, 
although users fi nd describing their problem diffi cult because of their lack of 
domain expertise, they are more likely to respond appropriately to targeted 
questions and narrow down their solution choices.  

 FIGURE WEB.20          Basecamp uses videos to introduce users to functions they have not 
explored. To make help contextual, it offers the videos within the context of the functions so that 
users don’t have to search for answers in Help.    
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    How 
   Like a wizard, guide users one step at a time by asking them to identify the 
problem (or general area in which they need help) to help narrow down 
the list of available options. Give suggestions along the way, and ask users if 
the suggestion solved the problem; if not, offer additional suggestions as part 
of the guided help. Guided help may be designed as a typical wizard with 
 “ next ”  and  “ previous ”  links ( Figure Web.22   ) or with all the scoping questions 
presented on one screen (see  Figure Web.21 ).  

Help Wizards

(a)

 FIGURE WEB.21          Gmail helps users troubleshoot their problem by guiding them one step 
at a time. For example, if users are unable to access their account, they are asked to specify 
a reason (a). When users select a reason, they are offered the steps to solve the problem (b). 
Depending on the outcome, users may be offered additional steps (c).        

(b)

(c)
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(a)

 FIGURE WEB.22          Microsoft’s File and Printer Sharing Troubleshooter assists users one step 
at a time (a) and offers suggestions along the way as the solution scope narrows (b).      

(b)

    Related design patterns 
   HELP WIZARDS may follow the design practices for navigational WIZARDS 
(see Chapter 5). In addition, see the design practices for RATINGS for collect-
ing user feedback on the usefulness of help wizards (see Chapter 9).   

    HELP COMMUNITY 
    Problem 
   Even when incorporating all the help approaches discussed so far, it’s almost 
impossible to anticipate all usage scenarios and user questions. This is true 
especially for expert users, who often stretch the boundaries of the application 
and test its limits.  

    Solution 
   Allow application users a venue such as discussion forums and blogs to facili-
tate sharing problems, solutions, and experiences ( Figure Web.23   ).  
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    Why 
   Providing users with an open venue to discuss and share problems, solutions, 
and experiences makes it easier for them to have their questions answered 
and problems solved. Often, the most active users on such forums are expert 
users who may have encountered unusual problems and may have come up 
with innovative solutions and workarounds that can provide useful insights to 
application designers. Such information may then be used to improve help as 
well as the application’s functionality and usability. 

   In addition, allowing users a way to share and store problems and solutions 
makes it easy for them to fi nd answers any time, and they do not have to wait 
on the phone for a customer support person to solve their problem.  

    How 
   Make it easy for users to share their experiences in either a forum (i.e., dis-
cussion groups) or a blog format and enable them to fi nd answers to their 
questions. This self-service approach is becoming common for both large cor-
porations and start-ups (       Figures Web.24 and Web.25     ). 

    INTEGRATE COMMUNITY HELP WITH THE APPLICATION 
   Instead of treating help community as a standalone application, as is often the 
case, integrate it with the application like contextual help. This allows users to 
access relevant discussions and post or answer questions ( Figure Web.26   ).  

    MONITOR HELP COMMUNITY VENUES TO CONTROL SPAM, 
SLANDER, AND INACCURATE INFORMATION 
   Help communities are a double-edged sword. On the one hand, they afford a 
self-service channel and make it easier for application users to get desired help; 

Help Community

 FIGURE WEB.23          Dell forums for Notebooks.    
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 FIGURE WEB.25          Rally Software’s Rally Community allows users and Rally employees (including 
customer support) to participate in discussions and answer users ’  questions. Rally Software also 
invites feature requests and makes its software roadmap available to its user community.    

 FIGURE WEB.24  
       Orkut uses Google 
Groups technology 
to allow users to 
share experiences.    

once established, they are available to users at all times offering solutions to 
problems and creating a feeling of trust among customers. On the other hand, 
community discussions must be monitored to control spam, slander, and inac-
curate information (37signals, 2004).   

    Related design patterns 
   Help communities are typically implemented as discussion forums. The best 
practices discussed for GROUPS/SPECIAL-INTEREST COMMUNITIES are there-
fore relevant for their design (see Chapter 9).   
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 FIGURE WEB.26          TurboTax online integrates  “ Live Community ”  help as part of the 
application. This allows users to access relevant discussions and to ask questions. Such 
integration also helps users to think of help as part of the application and not a stand-alone 
module.    

 FIGURE WEB.27          Qwest offers users a click-to-chat option to make it easy for users to get 
answers to their questions rather than calling the agent on the phone.    

    CLICK-TO-CHAT 
    Problem 
   When users are in a rush and/or working on urgent and important tasks, they 
may want immediate support. Even when necessary help information is found 
in the available help, users may not have the time or inclination to explore 
help information and may prefer to talk to a knowledgeable person so that 
they can get answers to their questions quickly.  

    Solution 
   Offer users an option to chat in real time with a customer service person (or 
a sales or technical support person) so they can get their questions answered 
quickly ( Figure Web.27   ).  
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    Why 
   When users are trying to research options failing to fi nd the desired information, 
or facing a complex task, they often prefer to receive assistance from someone 
with experience. Even when help information is available and easily accessible, 
it may not be able to answer all users ’  questions; and they maynot know where 
to fi nd the desired information. In such cases, offering users an option to chat 
with a knowledgeable customer support person (i.e., an agent) can be very use-
ful. In addition, on e-commerce applications, talking to a knowledgeable per-
son can assist users in their purchasing decisions. A study by Forrester Research 
found that almost half of the users who had tried such click-to-chat functional-
ity valued the ability to immediately chat with a live person (Sage, 2008).  

    How 
   Before users can initiate a chat, they must know that it’s available. Therefore, 
make the click-to-chat option accessible from the pages where users are likely 
to expect it the most. For many web applications, the option to chat live is 
available as part of the help or customer support section or available on all 
pages as part of the utility navigation ( Figure Web.28   ). 

   Although for most applications click-to-chat is initiated by the users, many 
e-commerce applications offer a proactive chat option to users based on their 
behavior, such as frequently visiting the same product page or spending exces-
sive time on a page. Here, users are prompted to initiate a chat with a sales agent 
to receive help in getting their questions answered. 

    LET USERS KNOW IF THE AGENT IS AN AUTOMATED AGENT 
   It’s important for users to know whether they are chatting with a live agent or 
an automated agent. If an automated agent is the default option, offer users an 
easy way to chat with a live agent ( Figure Web.29   ).  

    COMMUNICATE AVAILABILITY AND WAIT TIME 
   Clearly indicate to users when the live-chat option is unavailable. In addition, 
let users know what other help options they have ( Figure Web.30   ). Similarly, if 

 FIGURE WEB.28          eBay offers the  “ Live help ”  link in the top-right section of the page.    
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the chat option is offered for different types of agents, such as a sales agent or a 
technical support agent, indicate the availability of each agent ( Figure Web.31   ). 

   Once a user has initiated the chat session, indicate the wait time so users can 
decide if they wish to continue with the chat session or try again at a later time 
( Figure Web.32   ).  

Click-to-Chat

 FIGURE WEB.29          Qwest offers users the option to chat with an automated agent by default. 
They also offer the option to talk to a live agent.    

 FIGURE WEB.30          Firefox clearly shows when the chat option is not available to users. It also 
offers users a link to explore other help options.    

 FIGURE WEB.31          Provide Support clearly indicates that both customer service and technical 
support are online and ready to chat.    
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    ASK USERS INTRODUCTORY OR QUALIFYING QUESTIONS 
   Before starting a chat session, ask users to provide basic introductory informa-
tion such as their name and their question. This information can be used to 
direct users to the most qualifi ed customer support person. In addition, when 
the chat option is available only to paid subscribers or customers, ask users 
to provide appropriate identifying information such as their account number 
( Figure Web.33   ). 

   In addition, for potentially lengthy chat sessions (e.g., for technical support) 
where it may be necessary for the agent to follow up (or to make it easy to 
reconnect after a dropped session), ask users to provide their email address 
and/or phone number as well; an email address is useful if users are sent a 
transcript of the chat session.  

    ALLOW USERS TO KEEP A COPY OF THE CHAT DIALOGUE 
   Offer users an option to print, or receive via email, a copy of the chat dialogue 
( Figure Web.34   ). A copy of the chat dialogue can be especially useful if the 
support agent described the steps users must take to fi x a problem or provided 
links for references that users intend to access later. If users were not asked for 

 FIGURE WEB.33          To initiate a chat with technical support, Dell requires that users enter a 
service tag.    

 FIGURE WEB.32          LivePerson lets users know the total wait time in minutes and seconds.    
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their email address when starting the chat session, prompt them to enter their 
email address or offer them the email option as part of the chat interface.  

    CONSIDER OPTIONS OTHER THAN CLICK-TO-CHAT 
   With online tools like chat, users do not expect or like to wait for more than 
a few minutes. In the event that the wait may be too long or if live chat is 
unavailable, consider offering users other options such as an email address, 
a phone number, or a click-to-call feature ( Figure Web.35   ). The click-to-call 
option allows users to ask the customer service agent to call during a specifi c 
timeframe.   

    Related design patterns 
   CLICK-TO-CHAT information is extremely useful as an input to all types of help 
available to users. Knowing users ’  questions can be used to improve CONTEXTUAL 
HELP, FREQUENTLY ASKED QUESTIONS, and APPLICATION HELP.   

Click-to-Chat

 FIGURE WEB.34          Live Support allows users to email, print, or save the chat session history.    

 FIGURE WEB.35          Sun offers users several options to get in touch with a Sun customer 
support person in addition to an online chat ( “ Chat Now ” ). Users can have a Sun customer 
support person call them ( “ Call Me Now ” ), they can send an email inquiry ( “ Email Me ” ), or they 
can call using a toll-free phone number ( “ Call Sun Toll Free ” ).    
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