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Abstract This paper presents an HTML analyzer for the 
study of web usability. The analyzer parses HTML code in order 
to extract usability information from web pages. For usability 
aspects that can be analyzed automatically, the analyzer draws 
conclusions and offers suggestions. For more subjective usability 
issues, it assists the expert by presenting relevant information in a 
convenient way. Many similar applications exist, but they mostly 
focus on well-known usability problems and pay little attention to 
subtler aspects. More alarmingly, they suffer from basic usability 
problems. Our results show that our analyzer examines several 
usability aspects  related to ease of navigation, 
understandability, flexibility, and compatibility  that are 
generally ignored by the other tools.  

Keywords human-computer interaction, web usability, HTML 
analysis 

I. INTRODUCTION*

The analysis of HyperText Markup Language (HTML) 
code is currently one of the most popular automated techniques 
for the study of web usability. The main reasons for this are the 
popularity of HTML  which is the standard programming 
language for the World Wide Web  and its inherent simplicity. 

Even today, HTML is remarkable for its limited set of 
elements and its relatively linear and transparent structure. This 
means that HTML code is easy to parse automatically, that it is 
easy to identify common usability problems, and that most 
programming errors are fixed with little effort. This contrasts 
strongly with general-purpose programming languages like 
C++ and Java, which are much harder to parse and interpret. 

Moreover, several accessibility guidelines for HTML code 
have been developed in the past ten years, such as the World 

 [1]. 

The combination of these facts explains the current ubiquity 
of HTML analysis. Unfortunately, many usability issues are 
more ambiguous, and therefore harder to detect and interpret. 
In fact, the assessment of usability has an intrinsic subjective 
component that cannot be ignored. Sometimes, the opinion of a 
human expert is required. Thus, it is not enough to identify 
typical programming problems and guideline violations, it is 
also necessary to extract data on different types of usability 
aspects (both good and bad) and to present them in an easy to 
digest manner. 

* This research has been partly funded by the Xunta of Galicia Regional 
Government under Project 08SIN010CT. 

This paper presents an HTML analyzer for the study of web 
usability. Our goals are, firstly, to make the analyzer itself easy 
to use and understand, and, secondly, to go beyond the 
straightforward detection of well-known usability problems 
with the aim of detecting more complex usability issues. 

II. BACKGROUND

A wide variety of HTML analyzers are currently available, 
many of them for free. However, most of these applications do 
not try to address all the aspects that the study of web usability 
typically involves. Most analyzers simply specialize in 
validating code syntax and checking compliance with 
accessibility guidelines, especially the previously mentioned 
WCAG [1] and the Section 508 of the government of the 
United States of America [2]. 

Popular tools include WAVE [3], Truwex [4], FAE [5], 
TAW [6], ATRC [7], Total Validator [8], CSE HTML 
Validator [9], Cynthia Says [10], the W3C Markup Validation 
Service [11], and the W3C CSS Validation Service [12]. 

Most analyzers examine a single HTML page at a time, but 
some are capable of performing an exhaustive inspection of an 
entire website. 

A common flaw in all these tools is that they tend to detect 
simple usability problems and pay little attention to subtler 
issues. This will be explained in detail in section VI, which 
provides a comparative summary of specific usability aspects 
detected by our analyzer but generally ignored by the most 
prominent applications. 

Another problem with these tools is that, ironically, they 
often have usability problems themselves. They tend to 
structure the information rather poorly, to overflow the user 
with repetitive messages, to force the user to hover the mouse 
over dozens of error icons in order to be able to read the 
associated messages, and to show messages that are 
simultaneously too verbose and too imprecise. For example, a 

link text. Link text does not make sense out of context, contains 
extraneous text (such as 

the usability of the analyzer itself was one of our basic 
requirements.  
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III. OUR HTML ANALYZER

Our HTML analyzer examines HTML code to extract 
usability information about web pages. The analyzer identifies 
usability problems, checks compliance with usability 
guidelines, and interprets usability information to facilitate the 
task of human usability experts. 

The user interacts with the analyzer through a graphical 
interface. To analyze a web page, the user must enter its URL. 
The analyzer then creates a report with all the usability aspects 
analyzed by the application. These aspects are divided into six 
categories according to the type of element: the web page itself 
(global aspects), images, forms, tables, lists, and links.  The 
user can then read the results for each category. Section IV 
provides a description of the specific aspects covered by each 
category. 

For each aspect, the analyzer offers a brief description and 
classifies positive , negative , and 

warning . A warning is not necessarily positive or negative, 
but it is something that the user should be notified about. Of 
course, this distinction is not always clear-cut and depends 
largely on the context. 

In order to extract and interpret usability data, the HTML 
analyzer creates a structured model of the elements of the page. 
This model is directly based on the HTML specification [13]. 
As an example, Fig. 1 shows one part of this model, namely, 
the 
specification). 

Additionally, the HTML analyzer forms part of a larger 
project consisting in a multi-agent system (MAS) for the 
usability analysis of websites. The MAS also includes several 
user agents that simulate the browsing process of the users and 
interact with the HTML analyzer with the aim of drawing 
conclusions and making suggestions about the usability of the 
website taken as a whole. This MAS was described in [14]. 

Figure 1. Class diagram representing the links of an HTML page. 
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IV. USABILITY ASPECTS EXAMINED BY THE ANALYZER

This section summarizes the main usability aspects that are 
examined by our HTML analyzer. Some aspects are always 
symptoms of usability problems, while others are significant 
issues (some positive, most negative) that should be notified to 
the usability expert. The aspects are classified into six 
categories: web page, images, forms, tables, lists, and links. 

A. Web page: 
Estimated page size. 

Whether the page title is considered descriptive or not. 

Compatibility problems like browser-specific tags, 
deprecated tags, the lack of elements such as text 
encoding in HTTP headers and meta-tags, and the 
presence of special characters that should have been 
replaced by HTML entities. 

Flexibility problems, such as fixed font sizes and fixed-
width elements, and forcing the use of scripts. 

The use of elements which can be problematic in 
certain contexts, such as frames, cookies, CSS 
formatting, scripts, events, and animations. 

The presence of search engines. These elements are 
very important in large websites. If search engines are 
used, they should preferably be present at the home 
page. 

Problems with the text content, such as date/time 
formats that do not specify the time zone. 

B. Images: 
Image size (i.e., width and height), and whether it is 
explicitly declared in the HTML code or not. 

Weight (i.e., amount of kilobytes), which influences 
download time. 

Visual accessibility features such as alternative text 
(which should exist, but should not be too long) and 

confused with alternative text). 

The use of image maps. 

C. Forms: 
Number of elements. 

Submit script. This usually means that some kind of 
global validation is performed on the data before 
submitting them. 

Fields with an associated script. This serves to identify 
required fields or fields that are subject to some type of 
individual validation immediately after being filled. 
This is often annoying, and the global validation 
mechanism described above is generally preferable. 

Accessibility features such as easily clickable controls. 

D. Tables:
Size. 

Whether the tables are used for presenting data or for 
formatting the page. The former is their original 
purpose, whereas the latter is considered problematic. 

The existence of recommended elements such as 
headers, captions, and summaries. 

E. Lists: 
Number of items. 

Type of lists (i.e., ordered, unordered, and definitions). 

F. Links:
Broken links. 

Badly constructed links. 

Pages that link to themselves. Links that point to the 
current page are at best a waste of time, at worst 
confusing. 

The use of anchors (i.e., links to a specific area of a 
page), distinguishing between same-page and different-
page anchors. 

Non-standard representations that can cause the user to 
ignore the links (e.g., non-underlined links). 

Problematic link texts, such as non-descriptive phrases 
and jargon words. These types of texts do not represent 
actual content or actions, and may even be confusing. 
Another example of inappropriate link text is a page 
with links that have identical text but lead to different 
URLs. 

The existence of links to non-HTML files. The most 
common types are document files (especially PDF 
files, which are often fine for printing but not for 
reading), multimedia files, and archive files. While all 
these kinds of files are not necessarily bad in 
themselves, they can have a negative impact on 
usability in many ways. The main problems arise when 
these kinds of files are used as a substitute for text 
content that should have been available in the more 
flexible and manageable HTML format. Furthermore, 
lack of consistency in presentation and formats can 
have a negative effect on navigation. Many additional 
problems may occur: some formats are proprietary 
(e.g., Microsoft Word, MP3, and RAR), the necessary 
software may not be installed (and could even require 
the purchase of a commercial application), text 
browsers may not be able to display the images, and so 
on. 

Metrics for image size, table size, the number of elements 
in a form, and the number of items in a list can be directly 
obtained from HTML code. Page size, however, has to be 
estimated from the data contained in the page  using, for 
example, the number of words, the size of the images, etc. 

More information on these and other well-known problems 
in web usability can be found in [15]. 
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Figure 2. Some usability problems found in the home page of the Project Gutenberg, including: a) links to the current page; b) undecorated links; c) lists with 
only one item; d) problematic link texts. 

V. EXAMPLE

In order to test our tool, we decided to analyze the Project 
Gutenberg website [16]. Project Gutenberg was created in 1971 
and is currently one of the best-known archives of free 
electronic books in the web. Its interface is based on the 
popular MediaWiki software for the development of 
collaborative websites. Below, we list and briefly describe the 
most relevant usability issues found in the home page. Fig. 2 
shows a screenshot of the home page and visually highlights 
some usability problems. 

A. Web page: 
1) Positive: 

The page title is considered descriptive. 

Appropriate use of meta-tags, such as page type and 
charset. 

Language and charset encoding are specified in the 
HTTP headers and are consistent with the meta-tags. 

No deprecated tags are used. 

No browser-specific tags are used. 

No frames are used. 

No cookies are used. 

2) Negative: 

Scripts are used. More problematically, there is no 

alternative to the use of scripts. 

The page uses date/time formats that do not specify the 
time zone. 

The page is somewhat cluttered. In particular, there is a 
high number of links (63). 

B. Images: 
1) Positive: 

declared. 

2) Negative: 

description). 

C. Forms: 
1) Positive: 

There are no fields with an associated script. 

Text fields are easily selectable by clicking on the 
label. 

2) Warnings: 
Forms do not have an associated submit script. 
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D. Tables:
Not applicable. There are no tables. 

E. Lists: 
1) Negative: 

Some lists have only one item. 

2) Warnings: 
Some lists are unordered. 

F. Links:
1) Positive: 

There are no broken links. 

File formats are non-proprietary (there is one 
RSS/XML text file). 

2) Negative: 
The page links to itself. 

Anchors are used. 

Non-standard link styles are used. Even worse, the left 
side of the screen has several links that are 
indistinguishable from plain text because they are 
undecorated (i.e., they are black and are not 
underlined). The user can sometimes infer from the 
context that they are links, but not always. For 
example, a text states: 

and the rest is plain text, but they both look the same. 

In addition to this, link styles are inconsistent. 

Problematic link texts are used. For example, vague, 
non-
words such 
problematic for some users. 

Links are missing some recommended attributes such 

VI. COMPARISON WITH OTHER ANALYZERS

Table 1 offers a brief comparison between our results and 
those obtained by other analyzers. Obvious usability issues that 
are covered by most applications (e.g., broken links, the 
absence of ht and width) have 
been omitted. 

The results show that our analyzer addresses several 
usability issues that are generally ignored by the other tools. 
For example: 

The presence of elements that make the website easier 
to navigate, such as search engines or descriptive page 
titles. 

Usability problems that have a negative impact on 
navigation, like inappropriate link styles or pages that 
link to themselves. 

Flexibility problems, such as using tables for 
formatting. 

Compatibility problems, such as browser-specific tags 
or deprecated tags. 

Suggestions on readability and understandability, such 
as problematic link texts, unspecified time zones, 

and lists 
with only one item. 

Information on the types of files that are linked and the 
necessary software. 

TABLE I. SUMMARY OF USABILITY ASPECTS DETECTED BY OUR ANALYZER BUT IGNORED BY OTHER ANALYZERS

Usability aspect Category WAVE FAE TAW ATRC Our analyzer 
Descriptive page title Web page Only if 

problematic 
- - Yes Yes 

Browser-specific tags Web page Partially - - - Yes 
Deprecated tags or attributes Web page Partially - Yes - Yes 
HTTP headers Web page - - - - Yes 
Meta-tags Web page - Yes - - Yes 
Noscript elements Web page Only if used Only if used Yes - Yes 
Cookies Web page Only if used Only if used - - Yes 
Frames Web page Yes Only if frame 

lacks a title 
- - Yes 

Search engines Web page - - - - Yes 
Time zone Web page - - - - Yes 
Number of links Web page - - - - Yes 

 Images - - - - Yes 
Using tables for formatting Tables - Only if used - Yes Yes 
Table tags Tables Yes Partially Yes Partially Yes 
Lists with less than two items Lists - - - - Yes 
Ordered and unordered lists Lists Yes Yes - - Yes 
Links to current page Links - - - - Yes 
Inappropriate link styles Links - - - - Yes 
Problematic link texts containing non-descriptive words Links Yes - - - Yes 
Problematic link texts containing jargon Links - - - - Yes 
File type of link target Links Yes - - - Yes 
Required software for link target Links - - - - Yes 
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It should be pointed out that most of these issues appeared 
in the example described previously. 

It should also be noted that there are some elements, such as 
cookies and noscripts, that are analyzed by the other tools but 
are only mentioned in their reports in some cases. For example, 
when they are used in the web page in question or when they 
are problematic. When they are not present, the reports do not 
inform of the fact that the issue has been analyzed and that no 
problems have been detected, leaving the user unsure as to 
whether the issue has been examined or not. In contrast, our 
analyzer informs the user about positive and negative aspects 
and makes warnings and suggestions. 

VII. DISCUSSION AND CONCLUSIONS

In this paper we have presented an HTML analyzer for the 
study of web usability. The analyzer automatically draws 
conclusions and makes suggestions by analyzing both the 
HTML code of web pages and their content. 

HTML analysis is a very popular automated technique for 
studying web usability, mainly because HTML is simple to 
parse and has become the standard language for web pages. 
Regardless of the simplicity of the language, inferring non-
trivial usability issues from HTML code can still be a very 
complicated task. Sometimes a computer program cannot 
interpret all the ambiguities, which means that the opinion of a 
human expert is necessary. 

Many HTML analyzers have been developed in the past 
few years, and some of them are even available for free. 
However, we have found that some problems still remain. 

Firstly, most tools do not address all the aspects that the 
study of usability typically involves. Many applications are, by 
their own admission, just accessibility checkers or HTML 
validators. Even when usability problems are detected, this is 
done very straightforwardly, with little attention paid to subtler 
issues. Instead, they tend to limit themselves to checking 
compliance with well-known usability guidelines. 

Another significant problem we found is that these 
applications have usability problems. They tend to organize the 
information poorly, to be overly repetitive, and to force the user 
to perform awkward movements in order to read the 
information.  

Thus, our intended goals for the HTML analyzer were, 
firstly, to apply the principles of usability and to try and make 
the application itself easy to use and understand, and, secondly, 
to try and detect subtler usability issues. These aspects are 
where the novelty of our approach lies. 

Our results show that our analyzer examines several 
usability aspects that are generally ignored by the other tools. 
These aspects are mainly centered on ease of navigation, 
understandability, flexibility, and compatibility. 

The HTML analyzer also forms part of a larger project 
consisting in a multi-agent system for the usability analysis of 
websites. In this MAS, several user agents interact with the 
HTML analyzer in order to draw conclusions about the 
browsing process of the real users and the usability of the 
website as a whole. 

As for future work, we plan to add more functionalities and 
to address more technically complex aspects. For example, 
JavaScript parsing would allow us to analyze events such as 
mouse clicks. Another key goal is to keep improving the 
usability of the graphical interface. That is, in addition to 
following common usability guidelines for interfaces, we 
intend to offer alternative ways to organize the information. We 
have found that the descriptions given by a typical HTML 
analyzer explain usability problems in terms of HTML 
elements, which in practice is too technical for most users, even 
usability experts. It would be interesting then to organize 
usability information in a more conceptual way. We have 
recently developed a taxonomy to describe the concept of 
usability [17]. This taxonomy has six first-level attributes, 
namely, knowability, operability, efficiency, robustness, safety, 
and subjective satisfaction, which in turn are subdivided into 
several subattributes. For example, a descriptive page title 
would contribute to clarity, which, in our taxonomy, is a 
subattribute of knowability; not forcing the use of cookies 
would contribute to both confidentialy (safety) and flexibility 
(operability), and so on. This taxonomy will serve as the basis 
for organizing our usability reports. 
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