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Résumé Ce rapport décrit la spécification de ErgoManagersi que les
résultats d’ une premiere étude de validation @ssacidéveloppement de ce
SGIU (Systeme de Gestion d’ Interface Utilisateur). Il a été concaipenres
webmestres dans leur tache d’ assurer la quaitéutilisation » des sites web
et présente deux composants de base : ErgoMonitengeColn. ErgoMonitor
est un outil de surveillance des niveaux d’ utilisabilité qu’ un site web procure a
ces utilisateurs a partir de I' analyse de ficldergpurnalisation. Ce composant
met en place une approche d’ analyse orientée daheglentifier des classes
spécifiqgues des comportements des utilisateursntlaearéalisation des taches
transactionnelles en utilisant le site web. Darsuiée, ErgoMonitor calcule les
incidences et les durées des comportements apaattarces classes et utilise
ces donnés pour produire des métriqgues d’ utiligalgui quantifient la
productivit¢. moyenne des interactions. ErgoColn est outii EEAO
(Evaluation Ergonomique Aidée par Ordinateur) basé des listes de
vérification, qui se distingue par ses servicesomatiques de recueil des
données du contexte d’ opération et de détectionodegosants des interfaces
des sites web. A partir de ces informations il triisdes listes de vérification
particuliéerement adaptées au contexte d’ opératicsitel web en évaluation.
En associant ces deux outils, ErgoManager peutrerssine stratégie de
garantie de qualité basée sur la confrontation entre les métriquegajivasti
d’ utilisabilité et les aspects qualitatifs des interfatibsateurs.

Mots-clés: SGIU, Métriques d’ utilisabilité, Exploration dendées, Fichiers de
journalisation, Listes de vérification, Sites Webn@oerce Electronique.
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ROCQUENCOURT

ErgoManager:
a UIMS for monitoring and revising
user interfaces for Web sites

Abstract: This report describes the specification of Ergoltger as well as the
results from the first validation study associatgth the development of this
UIMS (User Interface Management System) intendesufport webmasters at
assuring "in use" quality for interactive Web sitdhe ErgoManager UIMS
aggregates two basic components: ErgoMonitor agd@&oln. ErgoMonitor is

a monitoring tool intended to quantify the “averagesability that web sites
have been offering to theirs users. It applies-taginted analysis as a way to
identify specific instances of users’ behaviors letthey are accomplishing
transactional tasks with the web site. In the segegErgoMonitor determine
the incidence and the duration of these behaviotsuse these data to produce
usability measures, which quantify the average yctdity of interactions.
ErgoColn is a checklist based CSEE (Computer Sueg@oiErgonomic
Evaluation) tool that features automatic servidesed at inquiring context of
use aspects and recognizing web page components as a way to tailor focused
ergonomic checklists. By integrating these toolsgdManager intends to
support a quality assurance strategy based on dmérootation between
usability quantitative metrics and qualitative aspetisser interfaces.

Keywords: Ergonomics, Usability, Evaluation, Monitoring, 8, B2B, ERP,
Intranet.
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1. Introduction

User Interface Management Systems (UIMS) were megaon the 80s as an analogy to the
Data Base Management System (DBMS), in which a ldas® administrator has available a
collection of tools to create, evaluate, modifyingrup to date and monitor the behavior of a
data set during its evolution (Shneiderman, 1998)e underlying idea behind any MS
(Management System) is to have an environment ithi@igrates the tools to support
developers to accomplish tasks all over the lifexyaf a very changeable system or
component, like a database or a user interfaces&¥ea MS as a specialization of a more
general concept of CASE (Computer Aided Softwargifgering) systems which integrate
vertical and horizontal tools to support tasks\alothe lifecycle of a general system, not
necessarily a changeable one. We advocate that ildosed in the past looked mainly
like a CASE (Computer Aided Software Engineering$tems once "before Internet" user
interfaces were treated like consolidated entiti@sl no concerns were directed to support the
monitoring and updating activities.

On the other hand, several tools for supporting ugerface (Ul) evaluation were made
available since the 80's (see Scapin et al., 208&jvever they were often proposed as
isolated or independent tools, i.e., not integratecain UIMS or CASE environment, and
usually they did not address the Ul's revision phasn fact, that phase was not such an
important concern in the 80s and 90s, as it is today, mainly in the domain of etectron
commerce on Internet.

In this report we present the specification EfgoManager, a UIMS (User Interface
Management System) specifically intended to suppbet revision phase of dynamic
transactional Web sites. This environment is beileyeloped through an INRIA-CNPq
(Brazil) cooperation agreement and features, in fitsctional architecture, two basic
components: ErgoMonitor and ErgoColn.

ErgoMonitor is a log analyzer tool aimed at identifying “avged usability levels
occurred when users carry out transactional tasks avWeb site (Morandini and Cybis,
2003). In this type of interaction, it becomes possible to identify the users and infer their
objectives only by examining data in log files. hillows organizing such data according to
a task oriented approach and to treat them follgwinles aimed at usability metrics
production. The values produced by ErgoMonitor represent "avenag@Sures of usability,
once they relate to an average operational comehxth includes different user types and
environment conditions, including high and low azipaprocessors, modems, screens and
others. Even if it is not the ideal information, it is useful enough for a usability engsnece
s/he can get it quickly and at low cost and usedhdata to monitor the evolution of the
average levels of usability during the user intefaveb site revisions and to specify the
usability that its new interfaces must providetsousers.

ErgoColn is a computational tool aimed at supporting u#gbitvaluations of web
interfaces by means of check-lists (Cybis et aQ@@0The process of ErgoColn is based on
information about aspects of the web site operaticontext (characteristic of the users and
of their work environment) and on the knowledge wbexistence of particular HTML
interfaces components. This tool features automaources to gather this information and
by this way, it is able to build objective checkté with only the questions that apply to the
real web site operation context aspects and tmtbeface components actually present in the
pages to be evaluated.

By integrating these tools, ErgoManager can presemtebmasters a report signaling the
deterioration of usability measures over a transaat task being monitored, along with a list
of web pages that support this task. Moreover,stygtem will deliver him/her an objective
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and systematic usability checklist, aimed at hejgims professional to identify the usability
problems affecting these pages. Once the problemd, fErgoManager will be able to signal
to webmasters the usability metrics evolution, hopefiolyards usual levels.

2. The Ergomonitor Tool

The ErgoMonitor project was thought as a way t@ldgvelopers and managers to face up
the responsibility of continually assuring and imyang their web site usability despite the
constant updating of actions and information. Thenegal assistance we identified as
appropriate for developers is supplying them wittoimation about usability levels the web
site has been offering to its final users. In fadlosgse professionals’ mission would become
simpler and more objective if they could continuously know the impacts their design
decisions have on Web site usability levels. Spedly/, this information should results from
reliable, systematic, rapid and non expensive mhoes, even if the level of detail and
precision are not the highest.

However, most popular usability evaluation techeguusually do not match these
requirements. Diagnostic evaluation techniques curaitative and most often, subjective,
while based on experts judgments. Usability testslyices quantitative and objective results
but such techniques are quite difficult to settupe consuming to analyze, and quite costly.

2.1. Log file analysis

Log files analysisapproaches appear to be good candidates for mgtseiveral of the
requirements listed above. A log file is a filewhich a web server records data related to any
request performed by any client. Such data contains (W3i5)20

- Client computer identification number (IP);

- Request date, time, type and address (url);

- Request result code and requested document addr@s$ and size;
- Client Browser and operational system identification.

Currently, most popular log analysis tools output can be categorized into the following
categories:
- Users perspective: users' geographical region and tedremvironment;
- Usage/Interaction perspective: most requestedspageé documents, date and time
of biggest volume of access;
- Maintenance perspective: type and number of ercoraponents with errors, etc.

WebTrends (WebTrends, 2005) is an example of tbat provides this type of basic
requirements. Clicks Counter Pro (MitriDAT, 2005b¢tween others, supply web developers
and managers with users and interactions dataerfaim of click streams or sequence of
clicks on pages and documents accessed by usergy doteractions. Research Manager
Clickstream (Keynote, 2005) is specialized in greglty presenting frequent click streams,
in a form of navigation maps in which frequencies associated with thickness of transition
lines. Some other tools, like ROI Tracking Pro (NIAT, 2005b), support web site return of
investment analysis by modeling and processingloeséfit data in historical series. Finally,
Audience insite Measures (ComScore Networks, 2005) is an example of sydtemridtees
the user perspective by integrating informationrfra user database, which is reached by the
user IP number.

These data are gquantitative, low cost and obtaimedfast and systematic way. They refer
to users and interactions, but even though theyqgate limited compared to usability
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evaluation proposals. In fact, a "Usage/Interatiperspective is too neutral for the goals of
usability analysis while we don’t know the users’ objectives when interacting with a web site.
We argue that it is possible to go further in ukigbstudies by introducing a different
perspective for log data analysis and processing: a “task/usability” oriesttsigeptive. We
will be analyzing “tasks” instead of “interactiongind processing “usability measures”
instead of “cost-benefit data”.

The design of a task/usability oriented perspective depends on the application of two
related approaches: the data log task orientedysinahnd the usability oriented data log
processing.

2.2. The data log task oriented analysis

The data log task oriented analysiss based on the "inferable task" concept (also call
“assumed theoretical task”)t could be seen as a particular type of intecactivhere we
could infer the users’ objectives just by readiog tlata. This could be done by observing the
path users have been crossing and the goals tiveyde®n accomplishing with the web site.
For example, when we identify in the log data thatser has got access to a registration form,
and a few minutes later the system has presentédhither a confirmation message, it is
reasonable to infer that this user was willingégister him/herself. The same holds true for
other types of transactions with a "start" andafinpoint well distinguishable, like a book
order or a product acquisition. Once we know hisfitgectives in tasks, we could identify
the moment the user had begun and had completeidgkeand the different paths s/he had
crossed during this time. Indeed, the transactitasis have several associated behaviors or
alternative paths which are logically authorized thg user interface, like direct success,
success with deviation, success with error, suceats help, quitting, canceling (quitting
after an error), canceling with help, and so onm@oting the incidence of the alternative
successful paths and their duration a system abetiekrmine measures of the user efficiency
in accomplishing a task. The incidence of failueddwviors could inform about effectiveness,
but in these cases, measures will not be veryhlelidn fact, there is no way to distinguish
between users who did really want to achieve thestction and were unable to do it, from
those who were visiting the sites only to know about its contents and had quittedtbefore
request any execution. Thus, the analysis and nteds presented here can supply
webmasters with more reliable measures of effigiemttasks successfully achieved and less
reliable measures on effectiveness over the attetaptarry out the tasks.

2.3. The usability oriented log data processing

The usability oriented log data processingefers to the design of a log data abstractions
structure composed byuser s accesses, user's episodes, user's movearghtsiser's
behaviors on tasks

The first thing to do is to individualize thuser’s accessesn practice, it is very difficult to
do this only from IP numbers, once a same clienthime's IP could be shared by several
users getting access through the same proxy sgvigastava, et al., 2000). This is a kind of
"middle way" server, placed between clients andternservers. Proxies stores locally the
most frequent pages users accessed by they megiatd so far supply clients with these
copies instead of transferring the pages requestiset corresponding content servers. Thus,
they are a very useful component for networks dperaperforming actions to decrease
traffic and time to get information. However, thactions complicate the log data analysis,
specifically for user identification as well as fortracting the paths they had been crossing.
The usual solution to the user identification pesblconsists of individualizing a user as a
data abstraction composed by <IP number, OS name and Browser name>. This increases the
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number of differentiating keys, but it is not erppone especially for log file associated to a
huge transactional traffic. However, this step could be extremely simplified in case of web
sites where user access is controlled by a passWere, the user's name will be registered in
log records and the user identification becomesctlirThe next step is to classify all user's
movements in each user's episode.

User's episodesare commonly defined as sets of interactions ajpanh more than 30
minutes, once most task resuming time falls ints ihierval (Srivastava, et al., 200Qser's
movementsare in fact, system transitions caused by uset®rs and could be viewed as
movements users make with the system. They comespm a log file entry in which is
registered an occurrence of a page display or ardent download resulting from a request
done from another page. Movements are classifiedelation to a set of anticipated
movements. These are viewed as logically authorimexyements by the current user
interface. Instance of users’ movements are: "tagiy", “task evolution”, "task exit", "return
to task", "task accomplishment”, “help searchintrror managing”, and so on. Since a
proxy server supplies clients with a page stored locally, withransmitting this request to
the corresponding content server, some users’ mentmwvill not be registered into log files.
As a consequence, the users’ behaviors identificatiill be compromised, especially those
characterized by deviations. In fact, the proxesgion will prevent the measures from being
as detailed as they could be. The proxy effect is not verified howeven whges are
generated dynamically by the content server. Here, ntenihe frequency of users’ accesses,
all requests will be posted to the content sermdnaill be registered in log files.

A user's behavior is an ordered set of user's movements that ends the task
accomplishment or the episode's end. As well asoeps, users’ behaviors are characterized
according to a set of anticipated behaviors likerfiediate success” on task (entry, evolution,
accomplishment), “success with deviation” (entry, exit, ..., return, ...., accomplishment),
“success with error” (entry, ..., error-recovery, .agcomplishment), “success with help”
(entry, ..., help-searching, ..., accomplishment) amdrs

The incidence and the time of identified behavicaie be now computed to indicate with
which level of resources (time and attempts) tis& tgas accomplished. It is so possible to
determine efficiency usability factors and metiits very close fashion to those proposed by
the 1ISO 9241:11 (1ISO 9241:11, 1997) standard.

2.4. Delimiting application of the task&usability perspective

The conceptual architecture and the technologiaaisitaints define this approach
limitations: it is intended to be applicable torsactional web sites (inter or intranets) where
user access is controlled by password and wherespag generated dynamically, as verified
in B2B (Business to Business), including ERP (Eteut Resource Planning) internet based
systems and some portion of B2C (Business to Coaes)m

It is worth to mention that usability measures proed by this approach will be average
ones, since the system will consider all taskdstrduring a period of time, which refers to
different users, pertaining to different profiles and integrated to diffedtware, hardware
and physical environments. Taken these limitatioie account, the results obtained are
expected to be precise enough.

For informational sites or the opened portion ofCB@Business to Consumers) electronic
commerce, this conceptual framework is out of focus, sirisdrtpossible, based only in the
log data, to infer users' objectives. Even sotdkk oriented log data analysis could be useful,
if its issues are taken in a relative basis, cempared with the historical values obtained in
past for the same limited context conditions. Hie focus must be turned to the usability
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level disturbance rather than to the absolute lisakevel itself. So, a web manager could

rapidly identify and investigate a disturbance digé in site usability curve. Supposing that
others context of use components are stablesyahigtion might only be caused by a useless
interface users had begun to interact some time ago.

2.5. The ErgoMonitor tool specification

The ErgoMonitor employs both the task oriented ysial and the usability oriented
processing to determine usability metrics for aegitask and a given user interface for a
period of time. The underlying specification prgym¢ presents the following modules:
Monitoring Proprieties, Functional Core, Usabilieasures Data Base and Monitoring
Analysis and Reports.

| Manitoring Analysis and Reports

Figure 1 — ErgoMonitor structure overview

ErgoMonitor treatments starts with an analyst examgi the web site and defining a model
of anticipated (logically authorized by the curreseéuinterface) movements and behaviors to
detect in the log data for each task to be mordtofghe Ul analyst will be filling the
monitoring properties forms wittasks markers which are meant as mandatory, and optional
web pages associated with tasks. Tasks markergiéied page, final page, intermediated
pages (optional), error page (optional), help pdgesonal). The system is able to build the
entire model of movements and behaviors from thegs taarkers.

In general, the forms from the Monitoring propestiemodule will be collecting the
following data:
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Site nameand description;
= Site and log file accesath;
= List of task to monitor.
= Task identification
= Task markers
= Initial page (url);
= Intermediatgage (sequence of urls);
= Final page (url);
= Help pages (set of urls);
= Error pages (seffaurls).
= List of associated user intades
Version identification;
Date it was made available toeus;
= Description (screen sk&) navi@tion map, comments)

By this structure, a web site is viewed as a collection of taskb, & them being supported
by a collection of user interfaces that replace amether in time. Thus, ErgoMonitor will be
monitoring usability in less changeable task structures which gppoged by more
changeable user interfaces. Ideally the task qegamiis filled in only one time and the user
interface description each time it is revised.

2.5.1. The Functional Core

Based on the onitoring proprieties and having the log data file as an etirg module
will perform the treatments associated witie log data task oriented analysis ahd
usability oriented log data processing. The objective here is to build a structure of data
abstractions including; users’ accesses, user'sodps, users’ movements and users’
behaviors. Based on user’s behaviors incidencedaration, the tool will next compute a set
of usability measures about user effectivenesséfiidency on tasks.

The system start by implementing the strategiesriexd in section 2.3, first paragraph,
which aims at individualizing users’ access andeges. For each use episode identified,
ErgoMonitor will construct the following data absttians:

Movements: url — url (in a user's behavior context);

= Task entry = url not associated with the tasknitial page (no user's behavior opened);

= Task evolution = Initial page> Intermediatepages (in a user's behavior not yet
concluded);

= Task exit = Initial page | Intermediate pagesurl not associated with the task (in a
user's behavior not yet concluded);

= Return to task = url not associated with the tasknitial page (in a user's behavior not
yet concluded ); _ _ _

= Error recoveré/ = Initial page | Intermediate pageg&rror page (in a user's behavior not
yet concluded);

= Help searching= Initial page | Intermediate pageblelp page (in a user's behavior not
yet concluded?;

= Task accomplishment = Initialé)a e | Intermediatggs— Accomplishment page (in a
user's behavior not yet concluded);

Behawors : seq. of movements;

» Immediate Success (IS) = Task entry + Task evaluti@ptional) + task
accomplishment;

= Success with Deviation (SD) = Task entry + Taskl@ian (optional) + Task exit +
Return to task + Task evolution (optional) + Task agglishment;

= Success with Error (SE) = Task entry + Task evotufjoptional) + Error recovery +
Task evolution (optional) + Task accomplishment;

= Success with Help (SH?: Task entry + Task evolutoptional) +Help searching +
Task evolution (optional) + Task accomplishment;
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= Visit gVI) = Task entry + Task exit;
* Quit (QU) = Task entry + Task evolution (optiona#) Task exit _ .
= Cancel (CA)= Task entry + Task evolution (optional) + Erranaging + Task exit

Based on these behaviors' incidence and time, the ErgoMdnitational core will
compute a set of usability measures, whose construction rules are listed below:

Usability factors

Amount of Success (#S) = #DS + #SD + #SE + #SH,;
Amount of Failures (#F) = #QU + #CA

Amount of Task Trials(#T) = #S + #F

Amount of Access (#A) = #VI + #T;

Usal lity rates

= Rate of Visits (%V) = # V / #A

= Rate of Task Trials (%T) = # T/ #A

= Rate of Success = (%S) =# S/ #T
= Rate of mmediate Success (%IS) =#IS/# T;
» Rate of Success with Deviatig¢%SD) = #DS/# T ;
» Rate of Success with Help (%SH}{SH /# T ;
» Rate of Success with Error (%BE#SE /# T ;

= Rate of Failures = (%F) = # F | #T;
= Rate of Quits (%ng = #Q/ #T;
= Rate of Cancels (%C) = #C / #T,

Usabili ty metrics
" g/lehan _Tim)e to Task (MTT) =X Time (vS) / #S (Obs: readv'S” as “all Success
ehavior”
» Immediate MTT =X Time (vDS)/ #DS;
= MTT with deviation =X Time (YSD) / #SD;
= MTT with error = X Time (VSE) / #SE;
= MTT with help =X Time (VSH) / #SH;

2.5.2. The Usability Measures Databse

This database will be maintained by the Rimtal Core that will be storing an historic
series of alues concerning the usability factors, rates metrics for each transactional task
being moiitored. These entries will be indexed by taskeruinterface version and period of
time they are related to. So, the database will aizh@orrelation analysis between interface
design and usability measures.

2.5.3. Monitoring Reports

This module will be requestyy usability metrics stored on the database taer®e types
of standard reports: Usability Absolute Level Report anabiisy Level Fluctuation Report.

The firg report will supply web mangers with tables of absolute usability eslu
concerning different usability factors, rates and mastfor different tasks. It is clear that
good user interfaces are associated to:

- higher values for usability measures directly tedlato immediate success
behaviors ;

- lower values for behavion®lated to success with deviations, error recovany
help searching.

The second report will display a set of graphs esponding to the evolution of these
usability neasures for a same task, differentiating data fidfarent user interfaces. A set of
warnings will be available to indicate the web developer when systietects decreasing
movements of usability lines in the near past.
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2.6. The ErgoMonitor's functional core validation sudy

The procedures associated with the ErgoMonitor's functional core were initially validated
in a study at INRIA, during April and March 2005orFthis study we decided to apply
manually the procedures described above, thusothddte size and the task complexity were
suppoed to be small and simple. In such conditions @asy to individualizeisers, even in a
site in which access is not controlled by user fd password. We were looking for getting
acacess to log data concerning very simple transaatitasks, which were realized by a small
population, and in an infrequent basis. We found Kind of tasks being mediated by the
Ecole Polytechnique de Montréal Library's web siteeyTwere:

- to subscribe to the « Institut Canadien d'Inforovagn Sciences et Technologie »
(ICIST);

- to place reservation requests for books and articles;

- torequest a book or an article from a remoteagi®y

2.6.1. Materials and method

Thepersonnel from the EPM's "Service d'Informatiquedypded us with access to the data
log associated with the accomplishment of these tastkgeen November 2004 and February
2005. These files were mounted by filtering th@iml log files from any other access record
than the riated to these tasks’ markers. Thigne, the tasks were mediated by ustadaces
sharing a same structure featuring: one main formose fields were mostly mandatory,
several error messages associated with the occurr@hempty mandatory fields and syntax
error on e-mail address, some general help pages and @a$kalonfirmation page. The main
forms associated with the three tasks are presamteidures (2, 3 and 4).

The task structure was in all cases, too simple, featuring only two mandatory movements;
"task entry" (get access to the form to fill) arftk t"task accomplishment” (to see the
confirmation message). There were no "task evaillitmovements, and, as in any other task,
both the "help searching” and the "error fightinggre optional. Without "task evolution”
movements, it was impossible in the validation gtud distinguish btween the user's
behaviors of "Quit" and "Visit", once both behaviovgre composed by just one "task entry"
and one "task exit".

Another limitation of the study was associated h® tway error management was
implemented in the main forms. As a way to gain retgon time, the web designer
implemented small programs code (Java applets) which were downloaded along with others
page’s components and had the responsibility to verifyaidatory fields were empty. If it
was the case theydally generated the error messages and didn’t coriuate the content
saver of these occurrences. Only the fields assediatith the e-mail address in the three
main forms were subject to syntax verification parfed by a piece of code on the server
side, which sent a specific error message to tkee inscase of error. In consequence of this
implementation, most of "error recovery" movementye not registered in the log files of
EPM's Library and the monitoring of "Canceling” fitjag after an error recovery) behavior
was gratefully compromised. Due to the imposgibiido monitor the "quitting” and most of
"cancelling" behaviors, the measures associatedsto efficacy were not considered by this
validation study, which indeed, was centered onptacedures associated to measures of
efficiency on successfully tasks.
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Biblioth&éque de I'Ecole de Montréal [Biblio] [Poly

& PO B

Taille: A A A

4, BiblioPoly = A propos... = Formulaires > ...

Chtenir

Utiliser Je suis

Ce formulaire est RESERVE aux professeurs, chercheurs, étudiants des cycles supsrieurs et employés
de 'Ecole Polytechnique. Les champs précédés de l'astériqgue (*) sont obligatoires.

Identification du demandeur

* Matricule
* Mom, Prénom * adresse de courriel
* Catégorie d'usager * Téléphone
lPeresseur :j i
* Département/Service Telécopieur
]Géme hiomedical ;j i

Mot de passe
* Choisir un mot de passe de 6 & 8 caracteres alphanumériques

(lettres minuscules seuelemnt)

* Retaper le mot de passe choisi pour fins de validation:

SOUMETTRE EFFACER Mai 2004

Des questions? Contactez le Service de fourniture de documents au (514)340-4711, poste 4846

Figure 2 — The ICIST subscribing form

The subscription for the ICIST is authorized toctears, researchers, graduated students
and EPM employers. These users were supposed tidilform presented in Figure 2 with
their identification data: user name, user categalgpartment associated, personal
identification number, e-mail address, telephone xdnumber. This last field was not
mandatory. Eventually, users were asked to fillthe bottom section of the form, the two
replicated fields associated with the password.
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Bibliothéque de I'Ecole de Montréal [Biblio] [Paly Portail] e L

A, BiblioPoly > A propos... > Formulaires > ...

Ce formulaire est RESERVE aux professeurs et chargés de cours de FEcole Polytechnique. Les charmps
précedes de Fastérisque (*) sont obligatoires,

Identification du demandeur

* Mom de famille * Prénom * Departement/Service
I I IAutres _:I
* Catégorie d'usager * Téléphone (trawvail) * Adresse de courriel

Charge de cours ¥ I I

* Code du cours i

* Titre du cours i

* Année universitaire !

* Trimestre I automne ™ hiver I ate

1. Titre Cote année de publication
I | I

2. Titre Cote Annee de publication
I I I

3. Titre Cote Année de publication
| I |

4, Titre Cote annee de publication
| I I

5. Titre Cote année de publication
I I I

6. Titre Cote Année de publication
I I I

7. Titre Cote année de publication
I I I

8. Titre Cote Année de publication
I I |

SOUMETTRE EFFACER Mai 2004

Des questions ? Contactez les Services d'accés 3 la docurmentation au (514)340-4711, poste 4849

Figure 3 — Form to receive a request for placeak lno reserve.

The task of placing reserve requests for booksaaticles was authorised to professors and
lecturers only, in function to theirs needs durtogirse planning and delivery. They used the
form presented in Figure 3, in which the first groupiells was aimed at gathering the same
user identification data asked by ICIST form exchptthe fax number (user name, user
category, department associated, personal ideattdic number, e-mail address and telephone
number). A second group of fields were aimed ahgatg data concerning the course
associated to the current reserve request (code, title, year and senistdast group of
fields was aimed at receiving data concerning up documents to place in reserve (title, cote
and publication year).
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bliothéque de I'Ecole de Montréal

[Biblio] [Poly Portail] Taille: A A A
BiblicPoly > A propos... > Formulaires = ... ouver opos 5 T s =]
b —— F L O
Utiliser Je suis

e de la collection est entreposée au Pavifion
22!, Ces docurnents sont identifiés dans le catalogue par les

T1, ENTREPOTZ, o

une photocopie d'article de

reviue, C e, Nous vous

sonnes interasse
du prét. L'entrepdit

directement a l'entrept doivent prendre rende.
au local 6430 du pavillon André-Aisenstadt, 2920, «

Identification du demandeur

* Mom, prénom * Téléphone * pdresse de courriel

Rappeler un document

Entrepét 1 & o0 3 C Cote |

2 &,

Titre ]

Photocopier un document

Entrepdt ENTREPOT1 seulement Cote 3
Titre du periodique i
Yolume ; Numera ;
Année | Pages Ha ,—_ Ais l—
Titre de I'article ;
Auteur i
SOUMETTRE EFFACER i Septembre 2004

I est egalement possible de remplir un formulaire sur pap

ier et de le remettre au comptolr du prét,

Figure 4 — Form to request a book or an articlenfeoremote storage.

The last task analysed concerned a book or aneargguesting from one of the three
EPM's library remote storage. To do that, everyassociated with the school was supposed
to fill a form composed by three groups of fieldsg(re 4). The first one was aimed at
gathering user identification data, reduced hereame, phone, and e-mail address. The
second group of fields was associated with the bodkring back (title and cote) as well as
the corresponding remote storage identificatiore st fields group was concerned with the
identification of one article to be copied (coteyiew title, paper title and author name). In
last line of the form, there was a link to downloada .pdf document containing the a
printable version of this form that was supposebdgrinted, hand filled and delivered in the
library office. We assumed here that the form wagpsrting two tasks: a main on-line
request task and a secondary one of downloading the form.

The first operation in this study for validatinggéMonitor approach was to filter and clean
log files from the records not associated with sisemovements with the system. In this
process we needed to delete:

- robots access: in fact, there is a more or lessbksited set of robots, including
those sent by the web master, who “visit” the pawese a day only to detect its
availability or to index its contents;
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- client calls to page components and server methousst records in a log data file
concern requests to server supplying clients wdharé files (.gif .jpg,...), java
applets (.js), style sheets (.ccs) and other types of web pages componeels, as
as, client calls to server methods (.cgi);

- records related to client or server errors: tlaustcode is a logging element that
represents the result of the request made. Cliehsarver errors are identified by
three digits codes beginning by 4 (like the famdd484 not found”) and 5
respectively (RFC 2616, 1999).

A new file was then created with the remaining rdsoWe had been working with this
new file to identify and individualize users' aceesd episodes, applying heuristics described
in section 2.3 from this report. On each user ef@saove categorized users' movements and
behaviors according to the model of anticipatedr usevements and behaviors. Next, we
computed the time associated with each behaviontiftel, and finally, we created a
spreadsheet with the data. In this electronic desurwe implemented the usability measures
construction rules as defined in section 2.5.1.

2.6.2. The results obtained

The usability measures computed from data log tegd between November 2004 and
February 2005, concerning the "Subscribing for IlREST" task revealed that 23 out the 42
access, were simple visits (54,76 %). The remairbegaviors (19) were identified as
successful, from which 17 (89,47%) where achievefirst trial (immediate success). One
user (5,26% of those who were successful) had deviated from the straightforward way
(success with deviation) and one another has maderrar in entering an e-mail address
(success with error) before successfully accomipigstthe task. The immediate success
behavior was accomplished in average, within 1'3%le success with deviations behavior
took 5'38" for the user and the success behavesscated with error, 1'19". Evidently, the
incidence of just one success with deviation and another with error do not allow to
consider these values as average. In the monit@enigpd no help searching behavior was
observed.

The log data associated with the task of “Placeggerve requests for books and articles”
concerned 38 accesses, from which 22 (57,89 %) svemgle visits. The remaining ones were
characterized as successful behaviors. For 11 %88, 0f them, users placed reservation
requests immediately in 3'58". In 5 cases (32,28%0)e were some deviations and the mean
time of tasks increased up to 16'45". In the maeimgpperiod there was no observation of any
error recovery or help searching behaviors.

It was possible to identify 103 user’s accessemam form of the task of “Requesting a
book or an article from a remote storage”. 75 @nh(72,82%) were classified as simple
visits. The remaining accesses were characterigesbiecessful on both tasks (the main on-
line requesting task and the secondary one of dmadihg the form). There were 26
successful behaviors to the main task and 2 tos#e®ondary one. In the main task, 23
(88,46%) of success cases were characterized asdmam@ success and 3 (11,54 %) as
success with deviation. The users took 326" inraye to place requests straightly
(immediate success). When there were deviatiorniask, they took 4'25" in average. Users
took 20 seconds in average to complete with imntediaccess the 2 trails associated with
the secondary task. In fact, the very small sangiledeviations in main tasks avoid
considering these time as average. In the monggoariod there was no observation of any
error recovery or help searching behaviors.

Results obtained from applying log data analysisl dreatments as specified in
ErgoMonitor functional core for these three tasks anth®gized in Table 1.
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Tak | Access Visits Success Immediate Success Success Bitlecess with
Deviation Error

# % # | % # | % time # % time # % Time
1 42 23 54,76| 19 43,34 1 89,47 1'59" |1 5,26 5'38/ 1 572619”
2 38 22 57,89| 16 42,11 1 68,75 358" |5 31,25 16'45"
3a | 103 75 72,82 26 3734 28 88,46 326" |3 11,54 425
3b 2 ' 2 | 100,00 20"

Table 1- Results from applying ErgoMonitor functionaleéstreatments to the log data of
three tasks.

=

2.6.3. Analysis of results

The study shows that systematization of log data analysis and treatpmeptsed by
ErgoMonitor functional core are possible, depending only on coding of someedathisg,
cleaning and structuring procedures. They do nquire any kind of inference implying
artificial intelligence algorithms.

The log data analysis conducted allows to reveaf@sting data concerning the usability
levels that the EPM Library site offers to userewlaccomplishing these three tasks. Without
any usability test performed, it was possible towrwhat portion of users did the three tasks
directly or with some deviation, and the times assted with theirs behaviors (Table 1).
Better than in a test, the measures determinedhibystudy have higher degree of reliability
since there was not any interference from the laboratory apparatus on users. As long as a tool
is available, this date would be cheaper, faster easier to obtain than equivalent results
issued from any usability tests. On the other hamdhis study we have identified some
behaviors observed only two or three times. Cornmeily; the corresponding average
measures obtained could not be considered as ezpagise. In fact, future studies need to be
undertaken to establish the conditions a sampiee (8nd gathering period) must fulfill to
authorize representative average measures deteromnati

Beyond validation of functional core specificatiptiss study aimed also at clearing up the
intended strategies for the “Monitoring analysisl aeport module”. Two types of strategies
were previewed: absolute values analysis and valuewéltion analysis.

The variation values analysis are based on the ansgn of usability measures computed
from different moments and related to differenerfdces associated with a same task. This
type of analysis could not be performed in this study, since we havaiable usability
measures obtained for these tasks when supportethbss user interfaces.

On the other hand, the absolute values analysibedrased on the comparison of usability
measures obtained from different tasks. It is irtgodrto mention the quality of each task
accomplishment has intrinsic determining featulidg first is the user interface itself (with
or without problems), but of course, the type oérgs as well as the size, availability and
organization of information required to perform ttask play important roles. We need to
analyze carefully the overall set of aspects detangiusability before to assign to the user
interface the responsibility for the lower valudstained. In this study we looked at two
examples of absolute values analysis based imteetasks comparisons.

The first situation concerned the occurrence ofghdr “success with deviation” rate for
task 2 (place a request to reserve a book), whempared to task 1 and 3 rates (Table 1). The
first impulse would be to blame the interface fbegde deviations. However, examining
further the data, we realize that the interfaceseus reservation request placing in batch, up
to 8 books simultaneously. With such a configuraiitois natural if users have not available
the data to place reserve requests for all books and be required to lepagethie search for
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a book reference is missing. So, we realize by shigtion analysis that the higher rate of
deviations in successful behaviors could be consttlas normal when a task is supported by
a batch structure interface.

The second situation is almost the opposite. leaé a unit structured user interface
causing difficulties to users working in a batctustured task. In fact, we have verified that
in task 3 (request a book or an article from a tenstorage) the successful behaviors were
repeated several times by several users and thss nea verified in the others tasks.
Examining the user interface associated with tagktwe realize that the form to gather
users’ requests offers fields to input only oneuesy for an article copy. However, people
could have the need of copying more than one arfrdm the remote storage in a given
situation. This logical consideration explains thestence of repetition in this task and the
consequent usability problem of workload to users with such needs. Indesdte hel be
required to fill his/her identification data at eyeaepetition, as well as to repeat the page
access and task confirmation actions every time. fEBdesign action concerns obviously the
implementation of several groups of fields to alltwe form to gather data from several
articles to copy. Additionally, this case study eaked the need of a new class of usability
measures to be included in ErgoMonitor definitidh.is associated with repetition of
successful behaviors by a same user in a samedepiso

2.6.4. Study conclusions

2.6.4.1. New usability factors and rates

The analysis of this situation has motivated théusion of new type of behaviors, as well
as new usability factors and rates to the ErgoMoniteciipation.

New behaviors
e First S]Luccess Repetition (1SR)=Success behavior# Success behavidread " as
any type of, . ,
J ge_con Success Repetition (2SR) = 1SR Success behavior;

Third Success Repetition (3SR) = 2SR Success behavior;

[ ]
L4
e Nth Success Repetition (nSR) = (n-1)SR Success behavior;

These behaviors occurrence are governed by a mogeemutually exclusive relationship
in a context of a user access: the occurrencehafreer level repetition cancels the occurrence

of the lower level one. Thus for example, a Third Successtiepedentification cancels the
occurrence of a Second Success Repetition foremgiger’s episode.

New usability factors
e  Amount of Success Repetitions (#SR) = #1SR + 2*#2SR + 3*#3SR. + n* nSR;
e Amount of Users with Repetitions (#UR);
e Max Amount of Repetitions by User (Max#R/U);
.SR /Aﬁ\belgage Amount of Success with Repetitions by UsEh Repetitions (AASR) = #

New usability rates
e Rate of Success with repetitions (%SR) =# SR/ # S

Any way, a good interface is expected to present lowersy&duepetition measures.
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Applying these new usability factors and rates rdéfin to the case studied allows
obtaining the following measures from interactiog Idata associated with the “Request a
book or an article from a remote storage” task :

Usability factors
e Amount of Success Repetitions (#SR) = 3x1 + 10x1= 13;
e Amount of Users with Repetitions (#UR) = 2
e Max Amount of Repetitions by User (Max#R/U) =10; N
72 Aévgrage Amount of Success with Repetitions by W§eh Repetitions (AASR) = 13

New usability rates
e Rate of Success with repetitions (%SR) = 13 / 2026

Interpreting these numbers it would be able to ssgdesigners revise the form in a way to
implement at least 5 fields, instead of only ofi¢héy had done it before, the amount of task
repetitions during the monitoring period could drop doworily 2, concerning only one user.

2.6.4.2. Relationships between movements

Furthermore, this study allowed us to observe théstence of interdependency
relationships between movements into a same bahaviich permits to infer the existence
of a given movement even if its record isn’'t in tlog file. Specifically, when trying to
characterize a behavior as a “success with dewati@ observed the following sequence of
movements in an episode: task entry, task exittaskl accomplishment. A logical analysis
indicates that between the last movements, there wassami‘return to task” record. In fact,
after having left a task, the only way to acconiplisrequires the user returning to the task.
Evidently, this movement has been performed byuter, but the page requested was already
stored even in the proxy server facilities or ine thuser machine’s cache memory.
Consequently, the web server where the site itagas not informed about this movement.

Thus, in some situations it is logically possilecbmplete movement records missing in
the log file, due to interdependences establistetdiden them. In the current example, this
type of relationship could be stated as: the “&sK followed by a “task accomplishment” in
a same episode presupposes the existence of an‘tetuask” movement, placed between
them.

Based on this specific statement it is possibigtinguish three types of movements:

- Main determining movements: its records in logdilare minimally necessary to
characterize unequivocally a behavior. (e.g. Task\i Task Exit and Task
Accomplishment);

- Subordinated determining movements: they are mewtsnthat are presupposed
by others. Its presence in the log records is nandatory to characterize
unequivocally a behavior. (e.g. Return to task).

- Optional movements: they could not be presenhenlog file due to differences
tasks configurations, specifically, the number t&ps of a sequential tasks (e.g
Task Evolution)

In consequence, the “Success with Deviation” statemeud & revised to be as follows:

e Success with Deviation (SD) = Task Entry + Taskldtion (optional) + Task Exit +
Return to task (subordinated) + Task Accomplishment ;
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The existence of “subordinated movements” makes#tevior identification easier and
more flexible, once reduces the number of conditiansearch engine will need to meet to
characterize a behavior. However, the fact of hgvitovements records missing in the log
data prevents to get more precise usability mebesause the impossibility of knowing the
time of movements, even if we could infer abouirtlesistence. In fact, if we do not know
when exactly a user returned to the task executwom, could not determine the user
productive time in task, a fine usability measum®ppsed by the Music performance
measures method (Macleod et al., 1997). It reptesiue time users were concerned with
only the immediate task realization, not takingaiccount the time users were out of the
expected task path, because they were lost, lodkingelp, recovering incidents and so on.
Both measures, productive and no productive useg,tivould really enhance the quality of
usability studies, but unfortunately, the “proxydacache effect” makes it impossible do
determine finest usability measures by means of Ergdtiton

Finally, it is worth to mention also that the measu resulting from ErgoMonitor
treatments give a partial vision on the web siebilgy for the monitored tasks. They concern
only the efficiency that users demonstrate in ssgftdly accomplishing theirs tasks. A more
general overview upon usability needs to aggreaiate measures from effectiveness and user
satisfaction about the tasks performed with the web site. ErgoMonitor is not supposed to
supply webmaster with any user satisfaction measures, but it could giee about user
efficiency, even if it will not be that precise. i§Heature remains to be validate in future case
studies, with more complex tasks.

2.7. Final considerations about ErgoMonitor

Besides its application as a monitoring tool, ErgoiMor could be used also for assisting
the execution of conventional or remote usabiliggts. In fact, as a test support tool,
ErgoMonitor could automatically and at low cost, collecganize and supply evaluators with
a more complete set of usability measures in ang kintasks. Actually, in a test condition
we can extract the users’ identity and objectivesvall as the time for theirs tasks trials from
the test schedule. The integration of such datakmgoMonitor processes allows this tool to
produce reliable effectiveness measures even fommational and opened web sites. In fact,
if we know that a particular user is supposed tdgoen a particular task, and we verify the
inexistence of successful behaviors in his/her tas#s, we can not associate this fact to
his/her site exploring attitude and, consequently uer interface is the most accountable.

Due to its conceptual features, ErgoMonitor cowddalso employed to support free remote
usability tests, in which the users will be in theivn homes or offices doing tasks from their
choice. In this case they will need to inform the system about their intendiodsan
ErgoMonitor additional module could be designedather and integrate this information to
the general treatments. Allowing tests conditiormearflexible to users, ErgoMonitor would
authorize usability tests results be more reliable.

3. THE ERGOCOIN TOOL

Beyond a tool for processing quantitative usabilityonitoring, the ErgoManager
environment includes another one, aimed at supgpdualitative user interfaces usability
evaluations. The ErgoColn is a checklists based EE8Eomputer Supported Ergonomic
Evaluation) tool originally specified to supportska oriented usability evaluations of e-
commerce web sites (Cybis,et al., 2000). In thetige we will be presenting the ErgoColn
original design revised in order to integrate the ErgoManager UIM&eHlsas the software
components needed to computerize the approach.
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ErgoColn was originally defined from two main considerations. The first ottaisveb
sites development became accessible (through easdylable design tools) to a large
spectrum of “designers”, not necessarily highljle#liin computer science or in ergonomics.
The second consideration is that web sites aren afessigned along a fast and low cost
process supported by non expensive tools which demigners to carry out numerous and
sometimes obvious ergonomic flaws. According teséheonsiderations we had defined some
basic requirements for a qualitative usability ea#ion approach. The first one concerns the
need for supporting web-designers to evaluate them web sites. Such a method should
accommodate this type of evaluator, for examplepioyiding a minimal and factual amount
of ergonomics knowledge directly applicable to ttantext of use of the interface being
evaluated. The second requirement concerns theothejbplication procedures which should
be performed in a fast and costless way, for exanfyving as object of evaluation only the
interfaces related to some tasks, not the overall vieb si

The associated limit of these original requiremesthat the intended method would only
consider minimal knowledge about users and tasksirtral if compared with extensive task
analysis, task modeling, etc.) and would not peaihtall major and complex ergonomics
problems. Thus, it was intended as a first steghatktaiming at helping designers to identify
simple and easy to diagnose problems, just beforask the help from usability expert
professionals. Other limitation of this techniquehich is quite compatible with the
integration with ErgoMonitor, is that it can only be applied iab sites that are already
running, that have a real user (or group of users) and an available designer. Both of them will
be responsible for presenting vital information @aming the context of real and intend web
site operation.

Two directions have been considered in this tealipsign. The one was to use a method
known as being fast and cheap, in particular, the checklist-based usability inspection, The
other one was to incorporate inquiring techniqueteviews and questionnaires) to supply
evaluators with the usual knowledge needed foroperhg ergonomics evaluations, i.e.
information about the users, the tasks, and the i#elf through users and designers
participation. The resulting ErgoColn conceptual architecture combinesimptechniques
with checklist-based inspection in an approach abidlow rapid, context focused ergonomic
inspections. Three phases of activities were pveadk the contextual analysis; the evaluative
inspections and the inspections documentation (Figure

The goal of thecontextual analysisphase is to collect all information related to tireb
site context of use that is useful for the usab#ivaluation process. This concerns applying
closed questionnaires to users and designers, hsasyerecognizing the site components
associated with tasks in evaluation. Here, the uatat defines the evaluation strategy,
formed by a set of tasks that will drive the inspections. The second mephads is formed
by two types ofevaluative inspectionsone analytical, based on the analysis of infoiomat
about the context of use; the other empirical, based on examining the web pages c@nponent
In the usability reporting phase, the evaluator will be reporting the prolsledentified in
these evaluations.

The original ErgoColn architecture is naturallyteit to its integration with ErgoMonitor,
since both approaches are tasks oriented and atmedommerce applications. Some minor
adaptations are necessary. They are describe@ inetkt paragraphs along with the software
tool specified to support the adaptation.
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Figure 5 — General ErgoColn approach and the software tools.

The base component of ErgoColn architectureviel site usability questions database
which integrates questions about the usability ebwites. It results from examining a large
collection of ergonomic recommendations applicable-commerce web sites (Leulier et al.,
1998) later completed with other data collecteanfrdifferent studies (Scapin et al. 2000).
This knowledge base was created by reformulating recommendations as questions and
associated them to both an ergonomic criterion @nd specific interface component or
attribute. While the first index allows definingnaanagement system of relative importance
between questions, the second allow systematizing the process of defining questions
applicability. In the perspective of integrationge€oln with ErgoMonitor, new knowledge
gathering activities will be necessary, specifically in a way of aggregegcammendations
concerning specifically transactional tasks. Th&® 19241:17 (Form Filling Dialogues)
appears to be the natural knowledge source.

The Web site context of use question databasmntains a set of questions to be included
in users and designers interviews/questionnairdgey Twere defined by analyzing the
information demands in each question present oeripgnomic questions database.

As a way to integrate ErgoColn to ErgoMananger U]M& defined a new database
component including the results obtained from Ergalbr treatments, specifically those
indicating tasks in which usability measures hawsernb presenting decreasing values.
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Information fromErgoMonitor results databasewill guide the definition about which tasks
to evaluate by means of the ErgoColn tool.

In the contextual analysis phasesantext data gathering toolwill be inviting users and
designers to answer on-line questionnaires including closed questions abotg edpted to
contexts of tasks being evaluated (users, taskeamstonment features). On the other hand,
an html component recognizing toolwill be identifying the existence of specific user
interface components on the web pages associatbdiveise pages. These two tools will be
feeding acontext of use information databasewith descriptions from the site components
and the context of use aspects associated with taskg detuated.

The analytical evaluation process starts with tleioa of an automatic analytical
evaluation tool which will be making comparisons between inforrmatprovided by users
and designers, concerning the intended and theoaétxt of use features. The tool will point
out to existence of designer's misconceptions abseits' features, and indicate the web site
aspects to verify in consequence. Next,obpective checklist builder will be assembling
checklists concerning the Web Pages related to scenarios obeask evaluated. These
checklists can be considered as “focused” onese dhey propose only the questions
applicable to the site components being evaluatelaaranged according to their levels of
importance. The applicability decisions result frpnocessing the site description stored in
the context of use database.

The priority between the questions on checklistsulte from ranking the Ergonomic
Criteria (Scapin & Bastien, 1997) according to eomtof use features. A default E. C.
(Ergonomic Criteria) ranking was suggested aftaalyming the average B2C e-commerce
context of use, in which non professionals usemratp sites of virtual stores from theirs
home environments aiming to buy simple products in a relatively low frequent basis. b such
situation, the Guidance criterion should be considanore important than the Work Load
criterion, for example. The specific ErgoManageplication domain including B2B and
ERP user’s profiles, task complexity and equipneemifiguration had forced a definition of a
new E.C. importance ranking. We considered thatkoad criterion is more pertinent than
the Guidance criterion in situations where prof@sai users’ work is highly structured and
repetitive. Beyond this new ranking, we definedeavrrelationship between the results of
ErgoMonitor and the E.C ranking. In fact, usabifitypblems indicated by ErgoMonitor could
be associated with the ranking of E.C., by sewsgsls. In particular we thought of those that
are presented in Table 2.

Usability Problem detected by ErgoMonitof  Ergonomic €& to examine in priority
- Higher rates of repetitions (see #2.6.4.1 - Workload
- Higher rates of success with error - Error protecti
- Higher rates of success with help - Guidance

Table 2- Relationships between ErgoMonitor’s results and ErgoCoin E.C. priority scale.

As consequence of these relationships, the ErgoCoin tool will prewadeators an E.C.
ranking changing command, which will increasing timportance of the criteria associated
with usability problems detected by ErgoMonitor. dny case, evaluators will be always
authorize to change the ergonomic criteria impagaranking as a way to accommodate
different usage contexts.

The evaluative inspections are performed by an evaluator applying the set of checklists
defined in the previous phase. As mentioned befihig, process constitutes an evaluative
inspection once the evaluator is asked to judgeytladity of very precise web site features.
The level of judgment proposed by the questions dedisied in accordance with the level of
ergonomic knowledge expected from evaluators {fddsic usability expertise). Indeed, the
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questions phrases and associated support informaiike justification and examples, were
formulated in order to be easily understandable2 EngoCoin tool will be supporting the
checklists application step by amvironment to support ergonomic judgments,in which
guestions will be followed by information about both usability and the web site coffitext o
use.

Finally the system will be supporting evaluatiopaging by the means of th&valuation
report generator tool. It will be proposing predefined report styl® evaluators who will be
in position to produce evaluation reports very fast.

The specification of ErgoColn tool, as presentethia report, has not yet been formally
validated.

4. CONCLUSION

ErgoManager, the environment for which the speaiiomn has been described in this paper,
is the result from exploratory studies developed in a INRIA(France)-CNPq (Brazil) project
called TVU CE x CI (Techniques denfication de l'utilisabilité des systémes intetitsca
partir de la confrontation des approches: critergenomiques et objets d’interaction) (Cybis
et al, 2002). ErgoManager is aimed at supporting ¢bnfronting of two different and
complementary usability evaluation issues: quantgausability metrics and qualitative user
interface aspects. Once in use, this environmenildrallow web developers to implement an
iterative user interface improvement strategy basederifying the impact that their design
decisions have on usability measures. This alsonmdmidging more closely predictive
ergonomics (i.e., inspection even before usageyealdusage features (i.e., from actual usage
statistics).

The rapid and low cost support from ErgoManagemndsi important research and
development opportunities specifically that relatedthe construction of a large usability
measures database, in which these values will ganared by tasks, user interface design
patterns and context of use aspects. Consultirgy dhtabase, a future usability engineer
would be able to appropriately choose and configuspecific user interface design pattern in
a way to reach the recommended level of usabititytie particular context of use of systems
s/he develops.

In order to confirm the possibilities we have bgamesenting here we are currently
attempting to build a first prototype of ErgoMoni@nd identifying appropriate web sites for
its evaluation.
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