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INTRODUCTION

Empirical methods in human-computer interaction
(HCI) are very expensive, and the large number of
information systems on the Internet requires great
efforts for their evaluation. Automatic methods try
to evaluate the quality of Web pages without human
intervention in order to reduce the cost for evalua-
tion. However, automatic evaluation of an interface
cannot replace usability testing and other elaborated
methods.

Many definitions for the quality of information
products are discussed in the literature. The user
interface and the content are inseparable on the
Web, and as a consequence, their evaluation cannot
always be separated easily. Thus, content and inter-
face are usually considered as two aspects of quality
and are assessed together. A helpful quality defini-
tion in this context is provided by Huang, Lee, and
Wang (1999). It is shown in Table 1.

 The general definition of quality above contains
several aspects that deal with human-computer in-
teraction. For example, the importance of accessibil-
ity is stressed. The user and context are important in
human-computer interaction, and the information-
quality definition also considers suitability for the
context as a major dimension.

The automatic assessment of the quality of
Internet pages has been an emerging field of re-
search in the last few years. Several approaches
have been proposed under various names. Simple
approaches try to assess the quality of interfaces via
the technological soundness of an implementation,
or they measure the popularity of a Web page by link
analysis. Another direction of research is also based
on only one feature and considers the quality of free
text. More advanced approaches combine evidence
for assessing the quality of an interface on the Web.
Table 2 shows the main approaches and the disci-
pline from which they originated.

IQ Category IQ Dimensions 
 Intrinsic IQ Accuracy, objectivity, believability, reputation 
 Contextual IQ Relevancy, value-added, timeliness, 

completeness, amount of information 
 Representational 

IQ 
Interpretability, ease of understanding, concise 
representation, consistent representation 

 Accessibility IQ Access, security 
 

Table 1. Categories of information quality (IQ) (Huang et al., 1999)

Table 2: Disciplines and their approaches to automatic quality evaluation 
Approach Discipline 

 HTML Syntax checking  Web software engineering 
 Link analysis  Web information retrieval 
 Indicators for content quality Library and information science 
 Interface evaluation HCI  
 Text quality Human language technology 

Table 2. Disciplines and their approaches to automatic quality evaluation
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These approaches are discussed in the main
sections. The indicators for content quality have not
resulted in many implementations and are presented
together with the interface evaluation in the subsec-
tion “Page and Navigation Structure.”

BACKGROUND

In the past, mainly two directions of research have
contributed to establish the automatic evaluation of
Internet resources: bibliometrics and software test-
ing.

Link analysis applies well-known measures from
bibliometrics to the Web. The number of references
to a scientific paper has been used as an indicator for
its quality. For the Web, the number of links to a Web
page is used as the main indicator for the quality of
that page (Choo, Detlor, & Turnbull, 2000). Mean-
while, the availability of many papers online and
some technical advancement have made bibliometric
systems for scientific literature available on the
Internet (Lawrence, Giles, & Bollacker, 1999). The
availability of such measures will eventually lead to
an even greater importance and impact of quantita-
tive evaluation.

Software testing has become an important chal-
lenge since software gets more and more complex.
In software engineering, automatic software testing
has attracted considerable research. The success of
the Internet has led to the creation of testing tools for
standard Internet languages.

MAIN ISSUES IN THE AUTOMATIC
EVALUATION OF INTERFACES ON
THE INTERNET

HTML Syntax Checking

Syntax-checking programs have been developed for
programming languages and markup languages.
Syntax checkers for HTML and other Web stan-
dards analyze the quality of Web pages from the
perspective of software engineering. However, some
systems also consider aspects of human-computer
interaction.

One of the first tools for the evaluation of HTML
pages was Weblint (Bowers, 1996). It is a typical
system for syntax checking and operates on the
following levels.

• Syntax (Are all open tags closed? Are lan-
guage elements used syntactically correct?)

• HTML use (Is the sequence of the headings
consistent?)

• Structure of a site (Are there links that lead one
hierarchy level up?)

• Portability (Can all expressions be interpreted
correctly by all browsers?)

• Stylistic problems (Is alternative text provided
for graphics? Do words like here appear in link
text?)

The examples also illustrate how syntax-check-
ing programs are related to human-computer inter-
action. Some rules cover only the syntactical cor-
rectness. Others address the user experience for a
page. For example, missing alternative text for im-
ages poses no syntax problem, but it may annoy
users of slow-loading pages. In their generality,
these simple rules do not apply for each context. For
instance, a link upward may not be useful for
nonhierarchical sites.

A more comprehensive system than Weblint is
available from the National Institute of Standards
and Technology (NIST, http://zing.nscl.nist.gov/
WebTools/). Its system WebSAT is part of the Suite
Web Metrics. WebSAT is based on guidelines from
the IEEE and checks whether tags for visually
impaired users are present. It also tests whether
forms are used correctly and whether the relation
between links and text promises good readability.

An overview of systems for code checking is
provided by Brajnik (2000). Such systems can obvi-
ously lead only to a limited definition of quality.
However, they will certainly be part of more com-
plex systems in the future.

Link Analysis

One of the main challenges for search engines is the
heterogeneous quality of Internet pages concerning
both content quality and interface design (Henzinger,
Motwani, & Silverstein, 2002). In Web information
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