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Remote Web usability testing

ANDRES BARAVALLE and VITAVESKA LANFRANCHI
University of Turin, Turin, Italy

Recently, various techniques for and approaches to extending usability testing beyond the traditional
laboratories and technologies have emerged. Remote usability testing allows researchersto evaluate
the usability of websites by gathering information from remote users. Several different approaches
havebeen proposed, but they often require that the user perform particularinstallations or configurations.
We introduce OpenWebSurvey, a software system for remote usability testing that can remotely record
users’ behavior while they surf the Internet and that requires no program installation or configuration.

Many studies of behavior require technical means of
monitoring responding or are facilitated by the use of
technical tools.

The technical resources needed to perform Web usabil-
ity tests are often inserted into the context of a usability
laboratory. Less often, these technologies are taken di-
rectly in loco (e.g., into the user’s workplace or home).

Performing a test in a usability laboratory requires a
number of users to come individually to the laboratory and
execute certain tasks under the supervision of an adminis-
trator and/or be recorded by special technologies. The main
advantage of this approach is thatit is possible to better con-
trol the circumstances that can occur during the test; more-
over, it is less time-consuming and more convenient for the
researcher to have all the participants in the laboratory.

This approach fails in situations in which it is difficult
to find a sufficient (or significant) number of users will-
ing and able to participate in the test. In fact, there are
some categories of users who cannot or will not go to a
usability laboratory, such as busy, ill, or disabled persons.
Moreover, in some situations the researcher may not
want the participating users to be in an artificial setting.

Conducting usability tests in loco makes it possible to
test a user in a real-word environment, outside of artifi-
cial settings.

The drawback of this approach is that it is usually time-
consuming and expensive, since the researcher and the
equipmentneed to move from place to place for every test.
Furthermore, there may be places that a researcher cannot
easily access, such as hospital units or educational centers.

A controversial issue regarding both approaches is the
adequate number of participating users needed to perform
a significant usability test. Whereas some researchers
have suggested that a small number of users is enough
(Nielsen, 2000; Nielsen & Landauer, 1993; Virzi, 1992),
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others assert that important details can be overlooked
when small numbers are used (Perfetti & Landesman,
n.d.; Spool & Schroeder, 2001). According to the latter
studies, a larger sample of users with different experi-
ences and backgrounds could reveal a greater number of
usability issues.

Remote usability testing allows researchers to evaluate
the usability of websites by gathering information from
remote users. This approach does not differ much from
the in loco strategy: Usability evaluation is conducted in
a real-world environment, but without the need to dis-
place researchers and technologies to the users’ sites.

The key advantage of remote testing usability is that a
large number of users can take part with little incremen-
tal cost per participant, making it possible to overcome
the trade-off between number of participants and test
cost suggested by Nielsen (n.d.).

The efficacy of remote usability testing is still under
debate, and some researchers (e.g., Ebling & John, 2000;
Tamler, 2001) have pointed out a loss of information due
to lack of interaction between the researcher and the user
as well as to lack of direct observation.

Real-time observation may prove to be superior in
some cases, since remote usability tests cannot provide
real-time, subjective data about the user’s experience.
According to Tamler (2001), quantitative data are useful
in uncovering the presence of a problem, but are often in-
adequate, since they may reveal the presence and magni-
tude of the problem but not its nature. Obviously, tradi-
tional laboratory tests allow the use of complex and
sophisticated technologies to record user vocalizations
and facial expressions and allow a test administrator to
be present to guide the users, which Ebling and John
(2000) suggested is critical.

By contrast, a comparison of laboratory-based and re-
mote testing protocols (Tullis, Fleischman, McNulty, Cian-
chette, & Bergel, 2002) has suggested that, with limited
instrumentation, both methods revealed the same core
problems and resulted in similar task time and success
measures. The goal of that study was to evaluate the ef-
fectiveness of remote usability testing by conducting
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both laboratory and remote usability tests of two proto-
type websites and comparing the results. When task
completionrates and task times were considered, the be-
haviors of the participating users were similar. Whereas
laboratory testing proved essential to identifying certain
usability issues and user motivations, remote testing was
more advantageous for understanding problems unique to
specific types of users and environments, since the number
and, therefore, the diversity of the users were increased.

Regarding remote usability testing, three main ap-
proaches can be found in the literature. We will refer to
them as the Web browser, website, and proxy approaches.

The Web browser approach is based on the develop-
ment of a specific client-side application that the user
will use to surf the Web. This application is usually a
customization of a specific browser, usually Microsoft
Internet Explorer or Mozilla. This kind of approach is
adopted by Usable Tools (2001), among others.

The main disadvantages are that users are forced to in-
stall and use a particular client as well as a hardware
and/or software platform, and that they will have to in-
stall the client themselves, which it is not always a quick
and easy task.

The website approach is based on a Web application
that is inserted into the website in question and monitors
user behavior. It usually requires full access to the web-
site code, so it can be used only in rare cases, since most
websites do not allow external researchers to modify
their sources. This kind of approach is adopted by Pa-
terno, Paganelli, and Santoro (2001) , among others.

The proxy approach is based on an application that
lies between the client and the server monitoring the nav-
igation. The main advantage of this approach is that the
tested users need not install anything on their comput-
ers, and that the researcher does not need to have access
to the website code.

Our research aims to help resolve these issues by de-
veloping a proxy-based software system that is able to
record, store, share, and process data for Web usability
analysis.

OpenWebSurvey shares the proxy approach of WebQuilt
(Hong, Heer, Waterson, & Landay, 2001), but the two
proxy implementations are based on different technolo-
gies and have different aims. Most importantly, Open-
WebSurvey gathers data about the user’s environment
and system characteristics (e.g., browser name, browser
version, operating system, language), allows user iden-
tification through a login process, and also aims to be
able to collect client-side data (e.g., mouse movements,
mouse clicks) in the future. OpenWebSurvey allows re-
searchers to use its server installation, so that even un-
skilled users can participate in a usability test without
having to install the proxy onto a dedicated server.

An alpharelease of OpenWebSurvey is being tested at
the Department of Computer Science of the University
of Turin. It is freely available under the terms of Gnu
Public License or, on request, it can be used directly on
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OpenWebSurvey’s main server (http://openwebsurvey.
di.unito.it).

Method

Testing interface. As was already stated in the intro-
duction, OpenWebSurvey is a Web-based software sys-
tem for remote Web usability testing. When a user agrees
to participate in a survey, she simply connects to the
OpenWebSurvey website (using a Web browser), where
she finds the necessary instructions. Generally, she has
to surf one or more sites and answer some questions.

When the survey session starts, a two-frame Web page
(Figure 1) is loaded. The upper frame contains the survey
questions and input fields for the answers, whereas the
lower frame presents a view of the website in question.

For each survey question, it is possible to have differ-
ent layout views: Text fields are used to collect user an-
swers, and radio buttons and pop-up menus are used to
propose possible choices from which the user must se-
lect. If a question requires only the performance of ac-
tions and no explicit answer from the user, it is not nec-
essary to show an input field, but only a button that
allows the user to proceed.

The lower frame shows the site in question, modified
torecord surfing data. The navigationis left unmodified:
The user can follow links, play sounds, or watch movies
as usual.

Technical issues will be discussed in the following
sections.

Survey questions. Survey questions are stored in
triple-s eXtensible Markup Language (XML) format
(Hughes, Jenkins, & Wright, 1999), an XML dialect!
that was created to describe traditional survey questions.
OpenWebSurvey uses an extended version of the lan-
guage that is validated with standard triple-s document-
type definition (DTD) and describes more complex visu-
alization information. For example, for every question, a
website to be loaded in the lower frame can be indicated.

Triple-s XML is transformed (on the server side) with
eXtensible Stylesheet Language Transformation (XSLT)
into eXtensible HyperText Markup Language (XHTML),
so the user simply sees a Web page with questions on it.

Collected data. Survey answers and collected data
are stored as serialized objects in a database (OpenWeb-
Survey uses a MySQL database through an abstraction
layer).2

In addition, OpenWebSurvey offers functions of im-
porting and exporting the collected datain XML or CSV
formats. These are both standard formats and can be im-
ported into most statistical software, such as SPSS.

Analysis stage. OpenWebSurvey does not aim to pro-
vide analysis mechanisms but only to gather and store
data about user behavior and answers that can be used to
perform in-depth analyses.

As was stated above, statistical operations with the
collected data can be performed by importing data into
specific programs.
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Figure 1. OpenWebSurvey interface.

The usefulness of OpenWebSurvey is maximized if it
is used with survey questions that involve the perfor-
mance of tasks such as looking for a text on a website. In
this way, it is possible to analyze not only the answer that
the user found, but also how she found it.

It is possible to understand specifically how much
time a user needed to find an answer and how she found
it. For example, in a study of strategies in using search
engines such as Yahoo, it might be useful to know if the
user performed the requested task using a free search or
a category search. In the first case, it might be useful to
know which key words she used and how long it took her
to succeed in executing the requested task.

System architecture. A user surfing the internet uses
a browser, which is responsible for sending page re-
quests to the Web server.

OpenWebSurvey acts as a proxy server between the
browser and the Web server. It retrieves requested Web
pages, modifies them, and then sends them back to the
client (see Figure 2).

At the beginning of the test, OpenWebSurvey assigns
the user a unique identification code and saves general
information about the user’s environment, such as oper-
ating system, browser name and version, and language;
such data can be useful in verifying if a usability issue
may be related to particular system configurations.

The second step is to connect to the starting URL and
retrieve the page. Links on the page are extracted and
rewritten with the use of Perl-Compatible Regular Ex-
pressions.3 The final step is to serve the requested URL
with the modified links that point to the OpenWebSurvey
server, to use the proxy again on the next page request.
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Figure 2. OpenWebSurvey architecture.

If the link is http://www.mysite.com, then it will be
rewritten as: http:/openwebsurvey.di.unito.it/test.php/
http://www.mysite.com.

The link http://www.mysite.com is sent as a parameter
to the OpenWebSurvey server, introducing a recursive
mechanism. Any link the user follows will be served
through the OpenWebSurvey server. Thereafter, all links
will automatically be rewritten so that the user can con-
tinue using the proxy.

The two frame windows act separately, each collecting
and storing different data: The upper frame saves data
about user answers to survey questions, and the lower
frame saves data about pages visited during the test, load
time of each page, total visit time, page visit time, and
user input data (as text inserted on forms).

In order to provide effective performance, OpenWeb-
Survey uses a compression algorithm? to serve the pages to
the client and uses caching to serve the survey questions.
OpenWebSurvey is written using PHP Hypertext Pre-
guages, and database tables and XML for data storage.

Capabilities. OpenWebSurvey is able to process Web
pages written in valid HTML or valid XHTML—that is,
pages that are verified against the associated DTD. In
most cases, nonvalid HTML pages can also be pro-
cessed, since the use of regular expressions makes the
system quite tolerant to this type of errors. It can also
process JavaScript code if it finds full URLs (e.g.,
http://www.mydomain.com/mypage.html).

OpenWebSurvey failures may be due to (1) human
error—a user can choose to leave the test, use the ad-
dress bar to browse, or close the browser; (2) external
problems—OpenWebSurvey will fail if there is a failure
in the network connection, Web server, or database
server; or (3) system limitations—OpenWebSurvey is
not able to process links in binary data, such as objects
managed by plug-ins (e.g., Flash or Director movies,
Java applets) or JavaScript URLs built with concatena-
tion techniques. OpenWebSurvey is only partially able
to handle redirections or security checks based on HTTP
headers.

If OpenWebSurvey fails due to user or external errors,
the test fails and the user must restart it. If it fails be-
cause of system limitations, it simply does not record the
user’s behavior, but the user can continue browsing.

The user’s operating system and browser do not affect
OpenWebSurvey’s performance.

Discussion

OpenWebSurvey makes it possible to perform usabil-
ity tests remotely, gathering quantitative data about the
user’s surfing behavior.

For psychological analysis, it is quite useful to have a
large sample of users to be tested, so that statistical analy-
ses regarding attitudes and behaviors can be performed.
Through OpenWebSurvey, a test can be performed on a
significant number of users: Recording behavior re-
motely is not expensive, since it requires no special equip-
ment. It is thus possible to overcome the cost/benefit
trade-off pointed out by Nielsen (n.d.).
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NOTES

1. Languages based on XML, usually called dialects, use custom tags
that convey the semantic value of the described data.

2. The OpenWebSurvey database abstraction layer is based on PHP
Base Library, commonly known as phplib. Thus, it is possible to use
any database supported by PHP, according to the preferences of the ad-

ministrators of the site using the OpenWebSurvey software system, by
developing the necessary interaction classes.

3. Perl-Compatible Regular Expressions (PCRE) is a syntax written
by Philip Hazel that implements pattern matching. PCRE is used by dif-
ferent projects, including Python, Apache, and PHP.

4. OpenWebSurvey uses GNU zip (gzip), a variation of the Lempel-
Ziv algorithm, to serve compressed pages. Most browsers (e.g., current
versions of Mozilla, Netscape, and Explorer) support pages compressed
using gzip, shortening the download time of Web pages.

(Manuscript received October 1,2002;
revision accepted for publication June 2, 2003.)
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