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1 Introduction 

Today there exists a considerable body of knowledge dedicated to the usability of Human-Computer Interfaces for computer-based systems. This knowledge is typically referred to as usability guidelines, or guidelines for short. Guidelines can be found in many different formats with contents varying both in quality and level of detail, ranging from ill-structured common sense statements to formalized rules ready for automatic checking. Guidelines are particularly appropriate for consolidating usability knowledge (Stephanidis & Akoumianakis, 1999) existing for various aspects such as training workload and universal accessibility. The importance of guidelines was first revealed during the 1980s (Reed et al., 1999) when the use of the computer in the work place dramatically increased: More computer-based systems were used by more users, who were not necessarily experts, for more interactive tasks that were possibly new or unusual. This situation progressively required that more attention be paid to usability. The advent of Web sites and Web-based applications led to an increase in the amount of sources containing guidelines for Web User Interfaces (UIs). Among others, the following were published: seminal books such as those of Nielsen (2000, 2002), style guides produced by individuals such as Lynch (1999) or by organizations such as Sun (1999), standards such as those published the International Standards Organization (ISO, 1999), sets of design rules (O'Neill, 1997), and lists of principles (Marshall et al., 1987). More recently, some effort has been dedicated to introduce design patterns (Borchers, 2000) both for general user interface and for the web (van Welie et al., 2000).
Using usability sources is not straightforward for developers and evaluators, primarily for some of the following reasons:

1. Usability remains a quality factor of user interfaces that is still handled with some uncertainty. Applying guidelines is a necessary condition, but not a sufficient one: The adherence to guidelines certainly contributes to improved usability of a web site, but a web site that is compliant with all possible guidelines may still be experienced as unusable by some end users.

2. Identifying in the jungle of guidelines which ones need to be addressed for a particular web site for a given target audience remains challenging. It is hard to select guidelines appropriate to a particular context of use since guidelines address many different issues: Some guidelines are related to writing code (e.g., how to write pretty and syntactically valid HTML), while others encourage the support of the variety of existing Web browsers to ensure accessibility. In this philosophy, the Web should be usable through any browser by any user in the world, whatever the cognitive profile and or prior experience with computer-based systems.

3. Little or no guidance exists to provide assistance to developers to locate, select, and gather guidelines relevant to their web site. For instance, only two states of the art in Web usability guidelines are reported: Ohnemus (1997) and Wang (2001).

4. Once identified, guidelines are not usable by themselves. Some guidelines are not precise enough to apply unambiguously and to be assessed objectively once applied. This confusion may be misleading. For instance, many guidelines previously existing for traditional user interfaces, such as Graphical User Interface (GUI) guidelines, have been considered for Web sites without prior knowledge about applicability.

To address the above shortcomings, the goals of this chapter are (1) to clarify some fundamental differences existing between the various sources of usability knowledge for the Web so as to assess their validity, (2) to provide a state of the art summary of major sources containing usability guidelines for the Web with respect to traditional GUIs, (3) to provide more detailed consideration of some selected sources considered as representative in the domain. This chapter is intended to inform and guide any person interested in the development of Web pages, to encourage user-centered design, and to provide an overview of ongoing efforts in Web usability guidelines.  

2 Terminology

In this section, terms used throughout this chapter are defined.

Usability: ISO (International Standards Organization) defines usability as the degree to which specified users can achieve specified goals in a particular environment, with effectiveness, efficiency and satisfaction, and in an acceptable way (ISO,1999). The user can find an element of the interface problematic for various reasons:  the system is difficult to learn, it slows down the performance of the tasks, it causes errors of use, or it is dreadful and unpleasant (Wang, 2001). Pearrow (2000) defines usability as a broad discipline based on the scientifically rigorous application of the observation, the measurement and principles of design useful for the creation and the maintenance of the Web sites in order to bring to the final use of the system the ease of use, the speed of training, a high level of utility, and a low level of discomfort.

Usability problem: Cockton et al. (1999) consider a usability problem as something which causes a certain difficulty for the end user when interacting with a system. Usability problems typically cover the cause, the location, and the explanation of any potential problem induced by an interface. The objective of a usability evaluation is to identify as much as possible potential problems that the users could have with an application (Jeffries, 1994). Wang (2001) defines usability problems as UI aspects which are likely to affect the system usability from the user viewpoint. Head (1999) quotes the current problems of usability for the Web:  
· wording and the vocabulary are not clear
· users must remember too many things
· the graphics are useless and overused
· understanding the site design is approximate
· the correspondence between the site design and the users’ needs remains vague
· navigation poses problems
· the site is conceived without a population target well defined
· the design is not guided by the user’s goals
· the privacy and safety are insufficient

Style guide: a style guide is used as a basis for the development of a web site and consists of a collection of principles, rules, and conventions gathered to define a unified look and feel for products and services (Ohnemus, 1997).

Usability guidelines: guidelines span from high-level expressions that apply to a wide variety of cases to low-level statements that are limited to specific families of cases (Ohnemus, 1997 ; Stephanidis et al.,1999) (Fig. 1):

1. Principles are aims and goals guiding design decisions that occur during the development life cycle. They reflect broad knowledge about behavior of human interacting with computers. Therefore, principles are generally stated in terms such as "using consistent images and metaphors with the external world in appearance and the behavior". They are objectives of the high level design.

2. Rules are based on principles specific to a given field of design. For instance, a rule can stipulate "use a consistent presentation and a visual language throughout the site". These rules are prone to more interpretation that can reflect the needs for a particular organization or a case for design.
3. Conventions or recommendations dictate specific conceptual decisions to follow and should reflect the needs and the terminology of the organization. They are unambiguous statements relating to physical artifacts.

[Insert Figure 1 here]
The usability guidelines contained in a style guide can be principles, rules or recommendations (Fig.1). Certain rules are validated by experimental results provided by user testing, laboratory experiments. or other techniques, and others are not.  There are thus different levels of validity. A Likert scale of 5 levels is commonly presented (Grose et al., 1998) to judge level of validity of the rule (Fig. 2). It goes from non essential to essential to guarantee the usability. In this case, the intermediate level means important. 

[Insert Figure 2 here]
3 Traditional Graphical User Interfaces vs. Web User Interfaces

Having clarified the terminology to be referred to, this section is intended to identify differences and similarities between traditional GUIs, as one can find them in most applications, and Web UIs. Based on this identification, differences and similarities between usability guidelines addressing both families will be discussed. Does the Web UI differ from a GUI and to what extent?  Butler (1997) argues that strong similarities exist between the two types of interface (e.g., the same guidelines may be applicable to both families, various target populations can use them, the two types can be very attractive).  However, Nielsen (1997) considers the Web like a type of application that is under control of the user and not of the designer. Significant differences between the two types of UIs cannot be identified merely by examining individual properties, but by analyzing a series of elements (Scapin et al., 2000). Three elements significantly change for the two types of interface (Table 1):  the various actors involved in the development of the web site, the end users of the UI, and the responsibility for producing the contents.

[Insert Table 1 here]
3.1.
UI Design and development

Who designs and/or develops the application?

The quality control of designed UIs is variable. Theoretically speaking, a Web page can be designed almost by anyone, although practically only designers trained with usability actually produce quality pages. Web sites consequently range from personal sites developed by individuals to professional sites developed by a complete team. In contrast, temptation to design UIs of limited interest, with useless sophistications seldom exists for GUI, except perhaps for shareware.

What is the goal of the UI?

A GUI is typically aimed at an application, while a web page can be of any type (Grose et al., 1998): 
· informative (to disseminate information and to constitute a navigation point towards other pages), applicative (to manipulate and derive information from queries), educational (to teach contents to learners)
· commercial (to by and sell products)
· any combination of them. 
Wang (2001) distinguishes four types of informative sites: informational site, research site, multipurpose portal, leisure site. The goal of a web page also depends on the site type:  internet site (from an organization to any external audience), intranet (internal to an organization only), extranet (from an organization to partners with whom information should be exchanged) (Riggins et al., 1998).  

Which technologies are used?
Environments for developing GUIs are believed to be less volatile and evolving than those for web sites. Some years ago, only HTML was needed to produce a web page. In contrast, many additional scripting languages (e.g., CGI, Perl, ASP, JavaScript), programming languages (mainly Java), dedicated mark-up languages (such as XML languages, DHTML), and proprietary languages (e.g., Macromedia Flash, ShockWave, Director, ColdFusion) have flourished in recent years, thus increasing the complexity of web development.

Which disciplines take part in the design and/or the development?  

The Web calls upon competences coming from disciplines that were less involved in traditional GUIs: graphic design, electronic publishing, marketing, branding image, and management.  This situation explains why a larger variety of elements are studied in Web design than for GUIs: task support, usability, aesthetics, attractiveness, emotion, and attention (Wang, 2001). 

How is usability considered?

Web UIs are rendered individually by a navigator on a given computing platform, thus releasing the control of some parameters expected by the designers (Scapin et al., 1999). For example, keyboard shortcuts are governed by some functionalities that are specific to each navigator, thus eliminating the need to address related guidelines. Font sizes set by a designer may be overwritten by values set up by a user in the navigator. In addition, fonts of identical families can be rendered differently depending on the resolution of the user’s screen.

What are the UI levels of interactivity?

Depending on the site type, its related level of interactivity can range from low (passively browsing pages) to high (with Java, Flash). This variation remains more or less similar for GUIs. 

How to characterize the life cycle of the UI?

Due to a longer history and a longer standing experience, GUIs are potentially developed based on a more established body of knowledge than UIs for the Web.

3.2 UI Users

All web sites visitors do not own the sites (even if they pay to visit), while a GUI user often bought a copy of the software. Thus, visitors easily switch from one site to another when unpleased, confused, or unhappy with the UI. In contrast, users of software GUIs feel forced to stick to the same GUI, becoming accustomed to it by solving problems they encounter rather than switching to another software package (Scapin et al., 1999). 

3.3 Content responsibilities

The contents of a web site are expected to be more regularly updated than those of a traditional interactive application. Similarly, new versions are expected to appear more frequently.

4 Web Guidelines vs GUI Guidelines

4.1.
Evolution of guidelines

The earliest UI guidelines appeared in the 1980s, e.g., Mitre Corporation Guidelines (Smith et al., 1986), whereas web-specific guidelines appeared only in the 1990s, e.g., Nielsen (1995), Lynch et al. (1999). When observing the evolution of guidelines over years, from guidelines addressing potentially all types of UIs to those specific for the web, we note the following trends:

· The emergence of new topics covered by web guidelines that were not covered before. Accessibility guidelines present recommendations to transform a web site so that it can be used by the widest population possible of users, including users having disabilities and using limited computer resources. For example, adding an alternative text to each image allows screen readers to synthesize this text for describing the image. E-commerce sites have to sell products in a competitive market that is so high that usability is a key issue for differentiating web sites (Nielsen, 2001). Marketing issues play a more crucial role as web sites can play the role of a window, contain advertisement, or convey an image of the organization. Marketing goals may meet or contradict usability principles and therefore need to be reconciled. For instance, the marketing goal inviting any visitor to browse several categories of information may be in conflict with the principle of reducing the workload of the user. Personalization has been studied in adaptable and adaptive GUIs, but techniques for adapting the contents, the interaction, and the UI with respect to user needs have been largely developed under the banner of the web, as more shared resources are available. For example, collaborative filtering displays information personally interesting to the user according to previous interaction histories from the same user and users belonging to a similar cluster. Collaboration technologies also developed rapidly with the advent of the web: forum, chat room, shared spaces, virtual spaces, …

· The type of guideline evolution over years (Fig. 3). Guidelines existing for traditional GUIs in the past may simply disappear (line 1 of Fig. 3) as they are no longer valid for the web. New guidelines that did not previously exist appear, such as those in the new topics identified above (line 2 of Fig. 3). Existing guidelines can be transferred “as is” if their expression remains understandable for the web (line 3 of Fig. 3). If not, they are modified accordingly to produce a new guideline (line 4 of Fig. 3) based on restriction/extension, specialization/generalization, or deep modification. For instance, the generic principle “Ordering of list should be designed to assist readers' task an in a hypertext” (Hardman et al., 1990) is refined into “Use unordered list <UL.../UL> to present items of equal status or values, i.e., when the items do not contain an inherent sequence, order, or rank” (Detweiler et al., 1996). Finally, one or many existing guidelines can be assembled or disassembled by composition/decomposition to produce a new series of guidelines for the web (line 5 in Fig. 3).

[Insert Figure 3 here]
4.2.
Categorization of web guidelines

Usability guidelines exist in many different forms and can be found in very various sources of information (Scapin et al., 2000). To express the differences between all these sources, each web guideline is classified (Fig. 4) by type (ranging from the most general to the most specific: principles, guidelines, and recommendations) and source.

[Insert Figure 4 here]
Principles are general objectives guiding conceptual UI decisions. They reflect the knowledge around human perception, learning and behavior, and are generally expressed in generic terms like “Use images and metaphors consistent with real world” so that they can be applied for a wide range of cases. Guidelines are based on principles specific to a particular design domain. For example, a web design rule can stipulate to “use a consistent look and a visual language inside the site”. Some guidelines have to be interpreted more and altered to reflect the needs of a particular organization or a design case. Recommendations (also called conventions) univocally determine conceptual decisions specific to a particular domain of application and should reflect the needs and the terminology of a given organization. They are unambiguous statements so that no place for interpretation is left. Recommendations include design rules and ergonomic algorithms.

Design rules consist in a set of functional and/or operational requirements specifying the design of a particular interface. They do not require any interpretation from designers or developers, thus reinforcing constant application throughout different cases. Typically, they cover screen format, window templates, navigation bars, definition of frames, location of contents with respect to navigation controls (table 2).

[Insert Table 2 here]
Ergonomic algorithms  typically translate simple design rules into understandable and systematic procedures that can be applied more rapidly than a set of simple rules. In this way, they introduce some flexibility enabling designers to select appropriate values of parameters controlling design rules and preventing designers from forgetting any design rule. Such algorithms typically exist more like procedures in a software than instructions in a paper manual. As such, they are intended to be systematically executed in a consistent way. For example, the software Design Advisor (Faraday, 2000) contains an ergonomic algorithm that predicts the visual path between elements on the web page depending on their type, size, color, and location (Fig.5). The algorithm assumes for instance that the animations will first attract the eye (according to some guidelines), then large images, then large text, and so on.

[Insert Figure 5 here]
In general, a style guide is defined as a set of guidelines and/or functional or nonfunctional requirements ensuring the consistency of a collection of different interfaces. This  collection can be specific to an operating system (e.g., Windows, see Microsoft Corporation, 1999), to a computer manufacturer (e.g., IBM CUA), to a software vendor, to an activity domain, or to an organization. This definition tends to change for web sites since a web style guide can simultaneously contain principles, guidelines, and recommendations.

Web style guides are more homogeneous because a common look and feel is developed (Steward and Travis, 2002). Usually, design rules govern user interface design very precisely, e.g. with guidelines as: “Every web page should be terminated by the author’s email formatted in Arial 10 pt and associated with email link”. On the contrary, style guides can be considered more generic than design rules (Scapin, 1990), as they enlarge the scope of design rules, e.g. with guidelines as: ”Every web page should be terminated by a linkable author’s email”. The name Web Style Guide is applicable to large sets of web guidelines, provided that these sets are structured to provide designers with assistance in designing usable web sites.

Web style guides differ from traditional style guides in a number of ways (Ratner et al., 1996) (Grose et al., 1998):

· They insist less on traditional aspects of interface usability.

· They emphasize technical problems encountered by the authors with distributed hypermedia systems.

· Usability is a priority of a hypertext environment, like consistency (navigational, graphical, etc.) inside the web pages.

· Only 20% of the usability guidelines applied to the web were actually contained in established web style guides. Limited consistency was found between 21 studied web style guides, with 75% of the recommendations appearing in only one style guide. 

Grose et al. (1998) attribute some of these differences to the web introducing a unique genre of UI, often promoted by a common look and feel found in web style guides. In a web environment, where the user navigates between interrelated sites, a common look and feel is more important than in stand-alone applications where differences are less apparent. The development of web style guides appear to be less rigorous and containing less references than for traditional GUIs. Links between high-level principles to last-level recommendations are less obvious.  Significant examples of web style guides include: (Berners-Lee,1998), (IBM, 1999), (National Cancer Institute, 2002), (Builder.com, 2002), (Webreview.com, 1998), (Sun, 1999), (Nielsen, 2000). 

Standards consist of a formal document containing functional and/or operational requirements standardizing the design of UIs (Stewart and Travis, 2002). Standards are promulgated by national or international organizations of standardization. They can be military, governmental, civil or industrial. According to Nielsen (1993), the three big types of standards are national orinternational, industrial, and in-house. International standards have more significance because of the importance of their organization, e.g., the European Union directive arguing that “software must be easy to use and software usability principles have to be applied”. Industrial standards specify look and feel of interfaces in detail. Unfortunately, these standards may appear mutually conflicting. In-house standards have to be understood and applied directly by developers within an organization. Today, there is no dedicated web standard, but some standards are considered to be good candidates for adapting to the web: ISO 9241 (1999) or HFES/ANSI 200 (1997).

Standards related to UIs have been extensively researched in recent years at the international level. ISO started a working group to define a standard for the web, but at the time of this writing, we do not have any information on it. Groups dedicated to interfaces were created inside standardization organizations. Nevertheless, the standards for a good design always need to be reconsidered as new questions arise and new problems appear (Scapin, 1990). 

Significant examples of standards include: ISO 9241 "Ergonomic Requirements for Office Work with Visual Display Terminals" (ISO, 1999), HFES/ANSI200 "Standard: Draft, Human Factors and Ergonomics Society (HFES, 1997), and ISO 9126 "Quality of Software Systems".

Isolated guidelines prescribe a statement to be applied for a UI, sometimes with examples, with or without rationale or comments. Each prescription results generally from a human consensus from people involved by the guidelines (e.g., users, designers, developers). This process is obvious when the prescription is empirically tested and validated. As such, they are often published in conference proceedings or in journal papers, which are not always accessible to a non-aware audience. Each guideline can be dedicated to a particular aspect of usability (e.g., the user expectation of objects located on a web page) or to a family of tasks and domains. For the web, isolated guidelines can be applied to a particular aspect of usability, as accessibility (Vanderdonckt, 1997). Some examples of isolated guidelines include: (Borges et al., 1998), (Nielsen, 1995), (Comber, 1995), (W3C, 1999), All Things Web Site (http://www.pantos.org/atw/), (Leulier  et al., 1998), (Nielsen, 2000), (Nielsen, 2002).

User Interface Patterns adopt a different approach in trying to condense the application of several isolated guidelines into a comprehensive design that is supposed to be usable by construction. Moreover, patterns present a global solution to a family of design problems that are similar across different computing platforms or across various styles of web sites. Unlike guidelines which are often presented out of context, patterns have the advantage to be presented with a context of use that is assumed to be the one in which the pattern can be applied (Fig.6). A rationale then explains why the particular design suggested in the pattern can be applied. Each pattern can be exemplified either by generic examples that are platform independent or by specific examples, like for the Web or for a family of consistent web sites.

The above classification of guidelines represent one attempt to uniformly structure them from the most general to the most specific, as supported in the MetroWeb tool (Mariage & Vanderdonckt, 2003 - http://www.isys.ucl.ac.be/bchi/research/metroweb.htm). Another classification of guidelines at multiple levels, as supported in the Bull’s-Eye Framework (Beier & Vaughan, 2003), also starts from the most general to the most specific: overarching features and principles, combination of page flows to create interaction pattern, page flows, page template, individual or combined components.
[Insert Figure 6 here]
5 Shortcomings of Guidelines Usage

Usability guidelines typically suffer from a series of shortcomings that reduce the impact of their usage and their scope within the development life cycle of UI development. Major shortcomings are:

1. The expressiveness and the trust in the guideline validity heavily depend on the guideline source. Guidelines sources can be sorted along an axis denoting the interpretation required by their application: high-level principles require an abstract interpretation of their statement, which can lead to many different processes, while low-level design rules are written to no longer require any concrete interpretation. The more general a guideline is, the wider its scope of application is. For instance, the guideline “Widgets should be selected according to the task type” is considered more general than the guideline “A list box should be selected to input the customer’s country”. The first guideline requires that the designer understand what the user’s task is, have some understanding of the available controls, and be able to match the appropriate controls to the user’s task.

2. Nearly all guidelines require some interpretation. This activity may vary significantly from one person to another. The contents of a usability guideline may be transmitted in a format such that the setup conditions that served for the experimental validation of the guideline disappeared, thus preventing the reader to know when and how the guideline can be applied. The lack of such conditions may also invalidate the application of a guideline. Specific guidelines, such as design rules, do no require such interpretation. But the scope of their application can be so narrow that a lack of applicable guidelines can be identified. Fig.7 shows that the guideline source determines the need for interpretation: general guidelines as found in standard generally require an extensive interpretation as their expression is assumed to be abstract to cover a wide range of possibilities. Conversely, design rules are written almost to no longer require any interpretation and to be applied straightforwardly. In this case, little or no room for interpretation is left.

3. The jargon used in the initial guideline may slow down designers. The vocabulary of the discipline used to experimentally validate the guideline may appear difficult to understand to people who do not belong to this discipline. Some extensive experience may be needed to avoid any misleading generalization or invalid specialization of results.

4. Guidelines are not equally distributed across all linguistic levels. Nielsen (1996) introduced a model that decomposes human-computer interaction into a series of seven subsequent layers: goal, pragmatic, semantic, syntactic, lexical, alphabetic, and physical. Usability guidelines located at lower linguistic levels are believed to be easier to interpret and apply than those located at higher levels. Guidelines located at syntactical and lexical levels are by far the most numerous, thus identifying a need to develop other guidelines for under-explored levels.

5. Applying and checking guidelines require varying workloads. The workload implied by the application of a guideline and the checking of a web page against this guideline depends on the linguistic level, the quality of the guideline contents, and its scope. A given guideline can be applied for every web page of a web site, independently of any context of use, while other guidelines may be concerned only with widgets or contents of a web page in a given context of use. Unfortunately, many guidelines are delivered free of context of use, thus preventing people from knowing when and how to apply them.

[Insert Figure 7 here]
6 Conclusion

In this chapter, we highlighted that a profusion of web usability guidelines exists.  However, there is little to facilitate the designer’s task to select and apply appropriate guidelines. Usability guidelines dedicated to the web should be clearly differentiated from guidelines for traditional GUI applications. Some sources, such as standards, profess to be sufficiently general to accommodate a wide variety of design issues. While this assumption is probably true for traditional applications, it is unlikely to be the case for Web usability. Several factors suggest that web usability guidelines should be treated separately.  These include differences discussed in UI design and development both for GUI and the Web, the emergence of new questions for the web that were unprecedented, and the rapid evolution of guideline types.  For example, GUI mainly focuses on guidelines for controls, while the Web divides guidelines for navigation (the privileged interaction mode) and for forms, although Java applications can be considered similarly to GUI applications. Many holes in usability knowledge still exist for the Web. To identify them, Basden (2003) used Dooyeweerd’s (add year) notion of irreducible aspects, according to which there is a series of 15 aspects, each having a set of laws that enable meaningful functioning in everyday living. Basden (2003) then compared the Yale Style Guide (Lynch & Horton, 1999) with other style guides for the web to discover (Fig. 8) that some aspects are largely represented (e.g., spatial and kinematic in a web site are well described), while others remain underrepresented (e.g., the juridical aspect that discusses legal issues for the Web is rarely found, as well as ethical issues). Fig. 8 shows potential areas where a need for guidelines exists that is not filled, thus providing an opportunity for researchers.

[Insert Figure 8 here]
To select appropriate guidelines, Fig. 9 classifies different types of guidelines according to two dimensions: the need of interpretation they require before being applied and the quantity of implementation details provided in the guideline definition. At the bottom right of the framework are located principles that require a lot of interpretation and offer little or no implementation guidance. On the other extreme, at the top left, ergonomic algorithms are probably the most deterministic as they build entirely a web interface by applying design rules, which are in turn less detailed for implementation than algorithms. Interestingly, UI patterns reduce the gap of interpretation, but leave the developer free to implement the pattern as she wants, provided that it is compliant with the pattern definition. A guideline in isolation keeps the same freedom, but requires more interpretation. A series of potential problems has been identified above. Standards typically include principles and/or compilation of high-level guidelines as the desire for them to be general is predominant. Fig. 8 also reveals that the term “style guide” can be found for designating many different types of usability knowledge for the web, which was not the case for traditional GUI applications.

Finally, one may appreciate that several efforts exist today to express usability knowledge in a common format that is sharable among teams. For example, GDL (Guideline Definition Language) is an attempt to relate each guideline with several interpretations, each of them being decomposed into sets of evaluation conditions imposed on UI elements (Beirekdar, Vanderdonckt, & Noirhomme-Fraiture, 2002). These sets can then be subject to optimization of evaluation. Equally important, PLML (Pattern Language Mark-up Language) defines a common format for UI patterns so as to create a distributed body of knowledge that is consistent across sources. In this way, patterns can also be compared and become incremental (http://www.hcipatterns.org).

[Insert Figure 9 here]
7 Appendix

In this section, some sources for web usability guidelines are briefly presented.

Berners-Lee’s (1998; http://www.w3.org/Provider/Style) guide provides many directives for writing the contents of a web page (Fig. 10). It is more oriented towards writing web pages rather than the pure usability of a web site.

[Insert Figure 10 here]
IBM Web Design Guidelines (1999; http://www-3.ibm.com) IBM promotes on-line various recommendations related to web usability as an activity structured into phases corresponding to stages of the development life cycle: planning, development, maintenance, and evaluation. For this reason, it goes beyond a mere design guide. Fig. 11 shows a guideline précising the role played by option buttons and check boxes.
[Insert Figure 11 here]
National Cancer Institute’s (2002; http://usability.gov/guidelines) Research-Based Web Design and Usability Guidelines. . This organization presents guidelines in a systematic way that incorporates the strength of the evidence of each guideline (Fig. 12). This parameter can range from a score of 1 on 5 for a guideline having only limited cases where the guideline was successfully applied to a score of 5 on 5, where the guideline has been tested according to several experimental studies. This parameter is particularly useful to judge the validity of each guideline as reported in the guideline source.

[Insert Figure 12 here]
Builder.com’s (2002; http://builder.cnet.com/webbuilding/pages/Graphics/CTips2/index.html) Designing Pages and Sites. . This site presents recommendations for the web exemplified with copious illustrations. The planning of the web site is also covered.
Webreview.com’s (1998; http://www.webreview.com) The Navigation and Usability Guide. . This web site focuses more on issues raised by browsers and cascading style sheets. Although these aspects are of course technically important, they do not raise the true usability questions. No particular structure was found.
Sun’s (1999; http://java.sun.com/products/jlf/ed1/dg/index.htm) Java Look and Feel Design Guidelines. . This web site provides the reader with on-line recommendations for Java-based applications and their integration within the web environment. Fig. 13 provides an example of such guidelines.
[Insert Figure 13 here]
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Table 1 Differences between interfaces Web and GUI

	Designer /Developer
	Web
	GUI

	Who


	Professionals and non-professionals (almost anyone can design a web page)
	Professionals

	Nature
	Interface oriented towards navigation in contents
	Interface oriented towards functionality and application domain

	Technology
	Low risk in deployment, user testing
	Moderate risk in deployment, software testing

	Disciplines
	Information architecture, human factors, graphics, marketing, etc.
	Information technology and application domain specialists

	Usability
	Depending on the profile of designers/developers

Usability may be hard to control, as web navigators and user populations vary
	Depending on the development process followed

Usability can be built in the software with no UI variation

	Interactivity
	Ranging from almost non-interactive (contents viewing) to highly interactive (depending on technology used)
	Generally highly interactive

Potentially with immediate feedback and direct manipulation

	Life cycle of application
	Fast development, short life time, risk to disappear quickly
	Moderately long development, long life time, stay stable for a while

	User
	No license needed and no installation. Hence, sites are competitive and switching is frequent 
	License and installation are required. Software is moderately competitive.

	Content responsible
	Content is updated regularly
	New versions are produced from time to time


Table 2 Example of design rules from (Lynch et al., 1999) 

	Every Web page needs:

· An informative title

· The creator's identity (author or institution)

· A creation or revision date

· At least one link to a local home page

· The “home page” URL on the major menu pages in your site
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Figure 1 Ergonomic knowledge in a style guide

Figure 2

[image: image2.emf]Non essential Important Essential

1 2 3 4 5

Non essential Important Essential

1 2 3 4 5


Figure 2 Levels of validity of usability guideline
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Figure 3 Types of guideline evolution
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Figure 4 Types of guidelines and sources, adapted from (Stephanidis & Akoumianakis, 1999)
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Figure 5 Design Advisor interface
Figure 6
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Figure 6 An example of user interface pattern 
(source: www.welie.com/patterns/list-builder.html)
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Figure 7 Guideline interpretation according to guideline source
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Figure 8 Aspect coverage in guidelines sources.

Figure 9
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Figure 9 How to select appropriate guidelines

Figure 10
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Figure 10 Recommendation for printing a hypertext document
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Figure 11 IBM guidelines for using option buttons and check boxes
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Figure 12 Guideline promoted by the National Cancer Institute 
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Figure 13 Example of a guideline provided by SUN































