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Abstract evaluators with a number of results that are rdlatethe
In this paper, we discuss some issues relatedtmmatic ~ tasks that users intend to perform and the Websagd
support to usability evaluation. The discussiobased on  their mutual relationships.

our experience with WebRemUSINE, a tool that weehav

designed and developed in order to perform intetlig RELATED WORKS ) ) N
analysis of Web browser logs using the information In recept years, mte.rest in automatlc supportdsmblhty
contained in the task model of the application. sThi €valuation of Web sites has been increasing. Thiaate

approach supports remote usability evaluation ob\&ies, ~ for usability evaluation of Web sites can be clssiinto
two types of approaches: empirical evaluation, ehesers

Keywords are directly involved to some extent, and analjtica
Remote evaluation, Usability, Task models, Tools. evaluation where various combinations of criteria,

guidelines and models are applied to the assesswhe¢he
INTRODUCTION site directly by the evaluators.

Creating a Web site allows millions of potentiabrsswith In the former group there are techniques basedhen t

various goals and knowledge levels to access the,naysis of Web server logs whose effectivenestramgly
mforr_n_atlon that' it contalns.' Fo.r thIS. reason, ieg in limited by the validity of the data (that cannopte the
usability evaluation of Web sites is rapidly incsigy. accesses to the pages stored into the browser)canti¢he
There are many motivations for automatic tools aole  impossibility to capture local user interactionwthe user
support the evaluation process [7]. The total ortiga interface techniques (menus, buttons, fill in text). To
automation of usability evaluation can reduce theetand overcome these limitations another approach, WebVip
costs involved and release evaluators from repetiéind (Web Visual Instrumenter Program) [11], has been
tedious tasks. A number of tools for usability exdion of developed at NIST. This tool allows logging of user
traditional graphical applications have been prepos interactions and the resulting log files can be lyseal
However, the different nature of Web interfacesurnezs through VISVIP [4] a graphical tool that visualisése
specific tools. The goal is not to provide designeith an paths followed by the users during the site vidihe

overall, definitive evaluation; rather, a more megful logging tool proposed requires a number of modiiire
approach is to provide a number of pieces of inédiom in the HTML pages that must be evaluated becaudeteg
that can be helpful to evaluators and developemsder to representing a user interface component calls @aling
improve their applications. Javascript code to record the interaction. Becaisthe

We have developed a method and an associated dool tMany modifications required, WebVip needs a copshef
detect usability problems in Web interfaces through €ntire site. Unfortunately copying the entire sitan
remote evaluation. Our approach combines two tecies ~ 9enerate many problems. Also WET [5] considersntiie
that usually are applied separately: empiricalingsand ~ Side ogs but they are obtained more efficientlghairt

model-based evaluation. The reason for this integras requiring copy of the entire site. In this casesisufficient
that models can be useful to detect usability oisl but 0 include the javascript file in the heading of fiage. This
their use can be much more effective if they cametteted javascript file includes the specification of theeets that

to the actual use of a system. Our tool is ablentlyse the ~ can be detected and the handling functions abteaoure
possible inconsistency between the actual useraictiens ~ them. In WET only thelick, change, mouseover andpage

and the task model of the Web site that descrilose its load events are recorded. This limitation is due atsthe
concrete design assumes that activities should pelack of automatic tools able to analyse the dabaceSthe

performed. To support remote evaluation, we have analysis is pe.rforme.d manually it is important tavé
developed a technigue that allows recording ustorez ~ '€2dable log files with content useful for the ewdbr.
during a site visit. The analysis of the loggedadatbased ~ Adding all possible events in the log file increasbe

on the comparison of the traces of actions perfdrmith complexity of its content since one user interactizan
the structure of the task model. This analysis jplew  correspond to many events. Other techniques ardbas



the use of questionnaires but they have limiteditakip
find detailed usability problems.

In the latter group we have tools such as Bobbythd}
aims to support verification of application of assiility
guidelines. WebSat [11] provides a usability evatraby
analysing the HTML code through six categories of
usability guidelines (accessibility, form use, peniance,
maintainability, navigation, readability). Desigmiisor [6]

is based on guidelines derived from the use ofteaking
techniques that identify which interface elementsaat
user attention (animations, images, colours, ...) by
identifying the scanning path on the Web page. labwW
Criteria [12] an expert user model is applied. éast of real
users, the simulated user always follows an idati where

no errors are performed and the shortest pathwayal
selected.

WebRemUSINE compares the logs with the task moaigl a
provides results regarding both the tasks and thb Wages
supporting an analysis from both viewpoints.

The method is composed of three phadeseparation,
which consists of creating the task model of theb\site,
collecting the logged data and defining the ass$iocia
between logged actions and basic tagksomatic analysis,
where WebRemUSINE examines the logged data with the
support of the task model and provides a numbeesilts
concerning the performed tasks, errors, loadingetim
Evaluation, the information generated is analysed by the
evaluators to identify usability problems and pblesi
improvements in the interface design.

The environment is mainly composed of three modukhes
ConcurTaskTrees  editor (publicly available at
http://giove.cnuce.cnr.it/ctte.htjnlthe logging tool that has

In our case we follow a hybrid approach because ourbeen implemented by a combination of JavascriptJava

environment is able to analyse data relative tor use

applet to record user interactions; WebRemUSINEBva

interactions and then compare them to the task Imodetool able to perform an analysis of the files gateut by the

corresponding to the design of the Web site. Te #mid,
the first issue we addressed was what type of ileg fo
consider. To detect user actions we have usedhmitpe
similar to that used in Wet. Our tool exploits phassibility
of defining handlers of browser events in ordereoord
user interactions. The differences between Wet amd
logging tool are two: Wet records only some evegpes
because the analysis of the log files is manualredsein
our case the analysis is automatic and it is plesdib
record a wider set of events; in addition, to skgefiles
WET uses cookies but with this technique it is faesto
save only a limited amount of information (about pKr
cookie, with a maximum of 20 cookies per site) velaar
our method uses a Java applet that is able tolegvides
in the server without limiting the amount of datays even
with long user session there is no loss of data.

How user interactions can be considered as impfitérest
indicators has also been demonstrated in [3] wheweeb
browser was equipped to log user interactions, toed
findings were compared with explicit ranking autdicelly
requested of the users whenever they changed pBges.
comparing the results, what emerged is that timeage,
moving mouse, mouse clicks and scrolling are good
indicators of user interest. Another interestingrapch is
discussed in [2]; it is based on the combined Gisgeawser
logging tools and eye trackers. However, this aagino
requires the use of devices that are still ratkpessive.

THE METHOD

The solution that we have adopted in WebRemUSINE [9
to identify user intentions is to display the highels tasks
that are supported by the Web site asking the tser
indicate explicitly what task they want to perforBuring

the testing, since we perform remote evaluatiorhovit
direct observation of the user interactions, itiportant to
obtain logs with detailed information. We have desd
and implemented a logging tool able to record adet
actions wider than those contained in server logs.

logging tool using the task model created with @ETE
tool.

Task models describe the activities to perform rideo to
reach user's goals. We have used the ConcurTaskTree
(CTT) [10] notation to specify them. This is a raa
where it is possible to graphically represent tieeanchical
logical structure of the task model. It is possiioiepecify a
number of flexible temporal relationships amonghstasks
(concurrency, enabling, disabling, suspend-resumaer-
independence, optionality, ...) and for each tasksit
possible to indicate the objects that it manipdaded a
number of attributes. The notation also allows giesis to
indicate how the performance of the task should be
allocated (to the user, to the system, to theieratdtion)
through different icons.

The logging tool is able to store various eventected by

a browser. The Javascripts are encapsulated ikl TiL
pages and are executed by the browser. When theséro
detects an event, it notifies the script for hamgllit. By
exploiting this communication, the script can captthe
events detected by the browser and add a temporal
indication. Our tool works for the two main Web fmsers
(Micorosft IE and Netscape Communicator).

WebRemUSINE performs an automatic evaluation of a
Web site providing the evaluator with a set of mees,
concerning also group of users, useful to ideniggbility
problems. The input for the tool are the task maael the

log files recorded during the test sessions. WeblR&IiNE

is composed of two submodules:

The preparation module, this module filters the
information recorded during the testing, then the
evaluator has to associate each basic task with the
corresponding event. All the event-basic task
associations are recorded in a file.



The evaluation module, it has three inputs: the task
model, the log files and the event-basic tasks
associations. This information is useful to analse
logs with the support of the task model and idgntif
errors performed by the user during the navigatin.
following the sequence of events stored in theitog
possible to identify the corresponding tasks (tgtou
the event-basic tasks association) and compariag th
sequence with the temporal relationships among the
tasks it is possible to identify the tasks perfaime
correctly and those that generate errors. It i® als
possible to calculate the completion time for the
relative tasks. All results are displayed by
WebRemUSINE in various formats both textual and
graphical.

The WebRemUSINE analysis can point out usability
problems such as tasks with long performance dstast
performed according the task model correspondinth¢o
Web site design. These elements are useful toifgdehe
pages that create problems to the user. As prdyious
explained, log files store both user interactionsose
movements, keyboard input, link selection) and lsew
behaviour (start and end of page loading). The t®sven
corresponding to user interactions are associatéd w
interaction tasks whereas the internal browser tsvare
associated with system tasks. Thus the evaluation
performed provides information concerning both saskd
Web pages. WebRemUSINE also identifies the seqsence
of tasks performed and pages visited and is abiéetatify
patterns of use, to evaluate if the user has pegdrthe
correct sequence of tasks according to the cugealt and

to count the useless actions performed. In additios also
able to indicate what tasks have been completemketh
started but not completed and those never trieds Th
information is also useful for Web pages: nevereased
web pages can indicate that either such pages etre n
interesting or that are difficult to reach. All thesults can
be provided for both a single user session andoapgof
sessions. The latter case is useful to undersfamdértain
problem occurs often or is limited to specific ssén
particular circumstances.

CONCLUSIONS

In this position paper we have discussed our smiutd
perform remote testing of Web sites and analysedhelts
with the support of automatic tools.

Once the initial preparation phase has been coatplétis
approach allows evaluators to analyse large nundfer
sessions without additional effort.

Current work is dedicated to include automatic supfor
generation of Web sites task models and for assogia
basic tasks to events in the log files in order&se the
preparation phase. We are also investigating how to
improve the representation of the data related taser

session and its automatic analysis. Current workls®
devoted to the inclusion in WebRemUSINE of an aatiien
analysis of the features of the Web pages. We hope
discuss these issues at the workshop and will bd
contribute to any related publication that will fdanned.
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