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Abstract

The quality of web sites (or more in general interactive applications) may be improved
taking into account the activity of usability evaluation, in which the quality for the end-
users is defined and established. One of the most serious problems related to usability
field is that usability evaluation methods often were not defined to be effectively reused
by the people who did not invent them. The consequence of this lack of reusability is that
it is very difficult to promote and disseminate this fundamental activity and consequently
it is not enough considered within projects and relative budgets.

The thesis presents a systematic usability method, called MiLE+, which has been
developed taking into account the concept of reusability. MiLE+ is the evolution of MILE
(Milano-Lugano Evaluation method) and it tries to improve its forerunner at conceptual
level and, as far as reusability is concern, it offers several tools easy-and-ready to use by
inspectors.

From the conceptual point of view, one of the most important and innovative contribution
is referred to the introduction of the separation between application dependent and
independent analysis. This approach allows a usability evaluation more focused on taking
into account the nature of the problem and as a consequence it suggests more precise
solutions. This distinction influences the three evaluation activities composing the MiLE+
framework: technical inspection, user-experience inspection and scenario-based user
testing. The technical inspection is devoted to discover usability problems which are not
related to specific application’s goals and users, meanwhile the user-experience inspection
and the scenario-based user testing are used for identify issues that are strictly connected
to the nature of the application under evaluation. All the MILE+ activities employ several
tools developed taking into account the conceptual framework behind the method. These
tools allow a deep analysis of the web site, in particular:

— heuristics for the technical inspection (called technical heuristics), that allow the
discovery of problems related to application-independent aspects;

— heuristics for the user-experience inspection and for the scenario-based user
testing (called user experience indicators — UEIs), that allow finding the problems
related to application-dependent aspects;

— scenarios, that allows to evaluate the application taking into account the main
user profiles and their goals;

— usability evaluation kits (U-KITs), that are the toolset which the inspector has to
set up before the evaluation.

Another very important feature of the method is its cost-effectiveness. Indeed, in this

work it has been highlighted how the MiILE+ activities can be employed considering
constraints such as time and resources at disposal.
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The reusability of a method is also related to the learning activities that help to
communicate and teaching the methodology. So, this work presents in a very detailed
manner all the learning activities (courses and modules) and support material (inspector
manual) that have been conceived to simplify the understanding and the method’s
utilization.

To assess and validate the method we present an experiment which, at least in part,
proposes an innovative approach to verify the reusability of a usability evaluation method.
This approach is based on the concept of agreement on findings among inspectors, which
refers to the reliability of the problems’ detection obtained by the inspectors themselves.
In other words, this approach allows to empirically measuring the ability of the inspectors
to produce results that should be comparable and similar.
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Chapter 1:

Introduction

Summary:
The first part of this Chapter introduces the goals and motivations of the entire work,
especially focusing on the need of creating a reusable methodology for the usability
evaluation.

The second part explores in depth the two research questions and the research method to
answer them. The key questions leading this work are:

1. “Is it possible to engineer and standardize the usability evaluation process
proposed by MILE?”;

2. ‘“Is it possible to effectively communicate (and teach) the MiLE method?”.

The Chapter ends with the structure of the work.
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CHAPTER 1: INTRODUCTION

1.1 Goals of this work

The main objective of this work is to increase the communication aspect and to enhance
the reusability of the MIiLE methodology. MILE (Milano-Lugano Evaluation method) is a
methodology for evaluating the usability/quality of web sites, fruit of a common research
carried on by the Politecnico di Milano and the University of Lugano. The enhancement of
usability methods is related to the importance assumed by usability evaluation in the last
decade, in particular usability has gained a key strategic role in the internet economy
than it had in the past (Nielsen, 1999), since a web site is an "open product", accessible
by anyone who navigates in the WWW -World Wide Web (Triacca L., 2003) and for this
reason they have to be usable.

The dissemination of the usability evaluation as one of the most important dimension for
defining and assessing the quality of a web application (or more in general of interactive
application) is hampered from the complexity to communicate how to use different
methodologies and techniques. The main problem is that these methods are not reuse-
oriented, i.e. they have not been defined to be effectively reused by the people who did
not invent them. Most of usability techniques are proprietary methods or guru-dependent;
in other words, these techniques are difficult to be used by less-experienced evaluators
because they do not provide the evaluators with the necessary conceptual tools to gain
appreciable results. The problem of the reuse is strongly connected to the difficulty of
teaching and communicating the essence of a method in a way that also others can
successfully apply it. Project teams are acknowledging the importance of usability
evaluation but are still reluctant to make considerable investment in consultancy for an
“ad-hoc” evaluation, especially if the web project is at the end and the remaining budget
is very limited. Effective reuse of usability knowledge and practices would enhance the
adoption of usability techniques by designers and project teams. Indeed, the goal of this
work is to propose a methodology which can be used both by usability specialists and by
people without a strong background in usability evaluation. Only providing reusable tools
for performing the usability evaluation it will be possible to introduce this activity as an
essential part of the application’s lifecycle.
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1.2 Usability for usability methods

Overall this work points out the fact that a website, or in general all the human artefacts,

should be usable (easy to use). So we underline many times that usability is one of the

most important pillars in order to assess the quality of a product and, as consequence,

promote the image of the institution developing and managing the application.

As previously mentioned one of the great issues in the field of usability evaluation of

interactive applications is the fact that it is very difficult to identify a usable methodology

and this situation affects the possibility to efficacy and efficiently promote the usability

evaluation activity.

The reasons why of poor usability of the usability methods should be different:

HCI (Human Computer Interaction) is a new field: since the relationship between
man and computer is recent, there are several aspects to be defined. Indeed,
usability evaluation of interactive applications is considered a “new science” and
methods are either new-fangled or borrowed from other fields.

Usability is quite an arduous task: in general evaluating the usability of human
artefacts is a complex activity. For example, if we try to evaluate the usability of a
building we have to consider several aspects:
e the speed of the elevators: a slow one forces people to wait each time
they want to go upstairs;
e the position of emergency exits: if they are located far away from the
rooms of the building, they become inaccessible;
e the existence of architectural features that deny the access to people with
disabilities;

Evaluate interactive applications is a very complicate activity as well. Indeed,
these applications having a lot of interactive features, contents, navigational
mechanisms... address to wide and heterogeneous targets. For example the CNN
website (www.cnn.com): it has a lot of contents and interactive features (e.g.
maps, games, etc.) and it addresses to millions of people around the world. In
this case to achieve a high-level usability of CNN.com is an arduous task, as much
as its evaluation.

Existing Usability methods do not offer reusable tools: it is very difficult to
develop tools easy&ready-to-use for performing this activity. There are a few
methods providing tools for the evaluation that can be used by people who do not
create them or without a great experience in the field of usability evaluation.
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To reach the goal of creating a usable methodology, the main effort of this work has been
concentrated on two aspects: the development of “usability evaluation tools” and the
creation of “usability learning paths”.

1.3 Research questions

The two main research questions that lead the entire work are:

1. “Is it possible to engineer and standardize the usability evaluation
process proposed by MIiLE?”;

2. “Is it possible to effectively communicate (and teach) the MiLE
method?”.

The first question needs to be seen on four dimensions:

1. The first one is to identify the best way to improve the reusability in web usability.
As stated before, existing methodologies are proprietary methods or guru-
dependent and consequently they are difficult to be used by less-experienced
evaluators. MILE presents a general framework that could help increasing the
communication of the methodology and therefore growing the reusability of the
method itself.

2. The second dimension to investigate is related to the process of systematize the
usability evaluation procedure. Without following a clear usability process the
evaluation becomes very difficult. Every evaluation process should be stated as
clearly as possible both for accelerating the evaluation itself and for
communicating in an effective way the overall methodology. In particular, we
have increased the communication of the usability evaluation workflow (from the
preparatory to the execution phase). This means that for every phase we have
identified the principal actors, the activities in which they are involved (e.g. which
actor is involved in the scenarios construction) and the way (guidelines) to
conduct them.

3. The third dimension is to make the MILE methodology cost-effective. In term of

time and costs the “zoomable” character of MiILE should allow a usability
evaluation tailor made to the needs of the client. It is very important to identify
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the different activities of MILE and adapt every version to the client’s constraints.
This dimension is a consequence of the second one: in fact, once identified the
different usability evaluation phase and the actors involved, it is possible to
clearly set up the MiLE version to use, always with respect to limitations such as
time and budget;

The fourth dimension is connected to the necessary expansion of the
methodology. Indeed, even though in the last years MILE has obtained several
satisfactory results, it is necessary to re-think several aspects of the methodology
with a communication perspective and to re-elaborate some of the results
obtained.

For all these reasons a great part of this work is dedicated to present MILE+

(and the related results in using and teaching it), which is the evolution of MiLE.

The second question (“Is it possible to effectively communicate (and teach) the MiLE

method?”) is the consequence of the first one. Indeed, once answered satisfactorily the

first question, it will be possible to identify the process to communicate and teaching
MiLE+. To efficiently answer this question the following aspects have been taken into

consideration:

MiLE+ presents different levels of granularity (macroscenarios, scenarios, etc.).
As mentioned above, the evaluation could be taught in a very “tailor made”
manner considering the needs and the characteristics of the client/students. It is
fundamental the importance of creating different learning paths tailor made to the
needs of the “users”. Indeed, it will be important to clearly establish the workflow

for teaching MiILE with respect to the needs of the students and to constraints.

MiLE+ should be thought as a “cluster of learning modules” (each module
corresponds to a specific concept of MiLE+).

To answer to the research questions it had been necessary an interdisciplinary approach.

This work is not only concentrated in usability and web design, but it deals with themes

connected to multidisciplinary fields such as learning, communication and psychology.
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CHAPTER 1: INTRODUCTION

1.4 Research method and tools

The research method will be empirical and theoretical. The research process is iterative
and allows the development, assessment and validation the evolution of the current
method (from MiLE to MILE+). The iterative process allows both the possibility to verify
every theoretical result with a case study and to use case studies to add new theoretical
elements and re-think the methodology.

Moreover, once concretely developed and assessed MiLE+ (from conceptual to practical
aspects and tools), we started teaching it for verifying its learnability and reusability.

ITERATIVE PROCESS

v ¥
N H -
MILE » MiLE + 44 Case studies
H i '
v v
I.ﬂ.‘-i' thir )
= U dis validation of the method
fe MILE+: assessment an efficacy & effectivensss
c uation maodules
-‘:j_:ﬂa’l‘::l_a_-'_dﬂiz;__ ¢ U-Kit and the
¥
Teaching activities if- | method’s validation

Method’s L
reusability

Figure 1: the iterative process followed within this research.

Theoretical development
The theoretical development of the existing methodology will be approached at different
levels:

— the survey of the literature in the field of usability inspection techniques and user
testing methods. The survey helps to re-think some aspects of the entire
methodology. In particular, we will focus our attention on user testing techniques
to identify the best way to integrate user testing after the inspection activity.
Indeed, at present it not still clear how to integrate the user testing phase in an
efficient way;

— the standardization of the MiILE+ process. It will be very useful to reanalyze in
depth all the phases of the methodology and to efficiently comment every single
concept within a single phase (e.g. the concept of user profile inside the phase of
scenario’s creation). From one hand this allows to increase the communicability of
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MiLE+; to the other hand to identify and isolate the different modules composing
MiLE+. The goal of these activities is twofold:

e Identify every evaluation module inside of MiLE+ process;

e Use these modules to create different learning paths to teach MiLE+.

Empirical assessment

As stated above, several cases (applications) will be evaluated using MIiLE+ in order to
support the theoretical definition (supplying evidence to theory and hypotheses). The
results obtained from these case studies will enable to identify the limitations of the first
set of theoretical results, thus paving the way for improving the general methodology.
Indeed, the aim of this work is not to present every single case study, but the final
conceptual results achieved thanks to method’s employment in several context.

To verify and validate the learnability and reusability of the method by people who did not
invent it we had planned and performed an empirical experiment, which is presented in
Chapter 5.

1.5 Short overview of remaining chapters

The rest of the thesis is organized as follows. Chapter 2 presents a short introduction on
usability and its importance for the quality of interactive application. Then we present a
detailed review of the related works, highlighting key achievements relevant for this
research in the field of usability evaluation. As a result, this chapter will point out lacks of
the current approaches.

Chapter 3 is dedicated to briefly introduce the strengths and weaknesses of the MiLE
method. However, the main goal is to fully present MiLE+. So, first of all we illustrate the
innovative conceptual approaches proposed by MILE+ and its evaluation activities. Then
we introduce the suggested evaluation process. The Chapter ends with the explanation of
the method’s cost-effectiveness and reusability.

Chapter 4 is completely devoted to present MIiLE+ learning modules and the courses. For
each module it is fully showed its instructional design.

Chapter 5 is reserved to present the experiment which has allowed to empirically
verifying the learnability and reusability of the MiLE+ method.
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Chapter 6 illustrates some outlooks for future work emerging from the research.

Annex A is dedicated to present the inspector manual; comprising of all the useful tools
for the inspector.

Annex B presents the learning material employed during the MiLE+ courses.

Annex C reports the detailed results emerged from the experiment.
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Chapter 2:
Usability Foundations

Summary:

The first part of this Chapter introduces the concept of usability and its importance for the
quality of human artefacts, and in particular interactive applications. Besides, it highlights
the impact of usability evaluation on the ROI (Return On Investment) of the institution
which invests part of projects’ budget in this fundamental activity.

The second part is devoted to present existing usability methods, divided in two main
categories: user-based methods (user testing) and inspection methods.

The Chapter finishes with a brief introduction on the relationship between usability and
accessibility.
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CHAPTER 2: USABILITY FOUNDATIONS

2.1 For a definition of Web usability

In the '70s, the importance of evaluating the interface of a software product became a
crucial activity. It was clear that the efficient use of the interface was heavily dependent
on how the interface was designed and communicated to the user.
As more and more software was developed for interactive use, attention to the needs and
preferences of end users intensified (Rosson, M.B. et al.: 2002). It is in the early '‘80s that
the usability starts to be a “science”. Indeed, in these years the PCs became a familiar
object for people and so the interaction with the different applications. It is exactly in this
period that a new field of studies was born: the Human-Computer Interaction (HCI). HCI
represents the intersection area between computer science and cognitive science. In short
terms, Human-Computer Interaction is the study of how people interact with computers
and to what extent computers are or are not developed for successful interaction with
human beings. In the '90s usability assumed a fundamental role in the development of
interactive applications. With the arrival and diffusion of the World Wide Web (1993-
1994), the development of a large number of website, and the widespread use of
electronic mail it became clear that assessing the usability degree of interactive
applications is one of the key factors for the applications’ success. Now, in the first years
of 21th century, usability concepts are extending towards accessibility. The new challenge
in developing usable applications is to develop applications which are accessible by ideally
anyone. Accessibility refers to ensuring that content is accessible, ie. ensuring that
content can be navigated and read by everyone, regardless of location, experience, the
type of computer technology used, or disability. Accessibility is most commonly discussed
in relation to people with disabilities, because this group are most likely to be
disadvantaged if the principles of accessible Web design are not implemented. Failure to
follow these principles can make it difficult or impossible for people with disabilities to
access content.

The main goal of the usability evaluation is to detect the most part of the usability
problems and breakdowns of a web application, being the usability “the effectiveness,
efficiency and satisfaction with which specified users can achieve specified goals in
particular environments” (ISO 9241-11). Usability is therefore a combination of factors
that affects the user’s experience with the product. These factors, in general, include:

1. The usefulness of the product, i.e. the degree to which the product enables a user
to do his work and achieve his goals;

2. Learnability, i.e. the measure of how rapidly a user can become productive. A
measure of how rapidly an infrequent user can re-learn the product after periods
of not using it;
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3. Effectiveness, i.e. the measure of user productivity and how well a user can
perform his job;

4. Efficiency, i.e the measure of how quickly a user can perform work and the error
rate in doing so;

5. Satisfaction and Attitude, i.e the degree to which users like the product.
Measurement of attitude, perceptions, and feelings about the product;

Nowadays, electronic communication through the Internet is normal in the commercial
and the academic fields. Unfortunately, the burden of managing the different aspects of
web communication is quite often left in the hands of technical personnel, when
mastering website communication requires technical skills as well as dominion of
communication science. The creation and management of websites involve both technical
and non-technical aspects since a website is a complex and a multidimensional reality. In
turn, there are several factors affecting and determining usability (VNET5 Consortium:
2001):

— What the application is: analysing the characteristics of the services offered by
the application is essential to understand the system under evaluation.

— Who is using it: profiles of the potential users of the application have to be
carefully taken throughout the process of usability evaluation.

— What they want to achieve: the goals and the tasks the users wish to accomplish
using the system are the driving concepts necessary to evaluate the actual
usefulness and effectiveness of the application.

— The context: the access devices and the circumstances of use play an important
role in determining how a service is perceived as usable by the potential adopters.

Only if all of these dimensions are taken into consideration, will it be possible to
communicate successfully through the Internet. The evaluation of the usability of a web
application should consider all these aspects of the application. The concept of website
usability may be applied to different aspects of a website but it usually refers directly to
its technical dimension. Moreover, usability puts in relation the technical aspect with the
users’ dimension. At the same time, any usability inquiry, should always take into
consideration the communication goals and the different stakeholders® (Cantoni et al.:
2003).

Usability has recently assumed a much greater importance in the internet economy than
it had in the past (Nielsen J.: 1999), since a web site is an "open product", accessible by
anyone who navigates in the WWW (Triacca L.: 2003). This means that both in the design
phase and after its launch, it is necessary to assess the real quality of the product.

! This includes the people who have an interest in the communication process: owners, promoters,
sponsors, visitors, etc.

Luca Triacca Ph.D. Thesis, USI COM 2005 -11-



CHAPTER 2: USABILITY FOUNDATIONS

Usability has therefore become a fundamental issue, in every phase of the design
process, from the beginning to the end (Brinck T. et. al.: 2002). In fact, the evaluation
helps to ensure that the design is on track to satisfy the goals of the design. The
evaluation of the usability should be an activity presents in every phase of the
development process of a web application: from the requirements analysis, to launch
phase, going through all the intermediate phases (conceptual design, mocks-ups and
prototypes and production); this approach is called the Pervasive Usability Process (Brinck
T. et. al.: 2002).

Figure 2: the Pervasive Usability Process (Brinck T. et. al.: 2002)
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2.2 Quality, Usability and ROI (Return On

Investment)

Complex web applications, whose goal are to communicate information and services to a
large number of users, have to pay special attention to their usability, or rather quality.
Clearly, this is an arduous task for the designers (and in general for all the stakeholders
involved in the development of the application): web applications are of growing
complexity, address several targets, deal with complex content, have different
communication goals: for all this reasons, they need to be well “usable” and efficient.
Evaluating the usability of a web application means to try and answer some crucial
questions: e.g., How can we avoid users “getting lost” in the site? How is it possible to
improve navigation’s effectiveness? What kind of contents shouldn’t be missing? How is it
possible to know whether the users have learnt anything from the site? The -ambitious-
goal is to establish the degree of user satisfaction with the application and consequently a
set of guidelines for improving its quality.

The main goal of the usability evaluation of a web application is to reduce the distance
and the gap between the system design approach and the user-centered approach. The
system design philosophy focus on the technological characteristics of the system and,
then, it design the application around the system. At the contrary, the user-centered
approach stresses the role of the users themselves, not considered as the weakest part or
the periphery of a technological system, but as the center itself and the goal of every
technological application. When a system match user needs, the user increases the
satisfaction of his user experience.

From an economic point of view, several researches show that improving the usability of
general software systems can be highly cost effective. Usability techniques can reduce
costs (including development, support, training, documentation and maintenance costs),
shorten development time and improve marketability (Donahue G. et. al.: 1999). So it
becomes fundamental to dedicate a part of the global project’s budget for carrying out the
usability. Jakob Nielsen (J. Nielsen: 2003) (well-known usability guru) thinks that
development projects should spend 10% of their budget on usability. Following a usability
redesign, websites increase usability by 135% on average. The rule of thumb in many
usability-aware organizations is that the cost benefit ratio for the usability is $1:$10-
$100, that is, for every dollar spent implementing usability techniques, the organization
will realize a benefit between $10 and $100 (Gilb, T.: 1998). If this estimate is relative to
software systems in general, it is absolutely clear that for the specific domain of web
applications, that address a widespread and heterogeneous target, the ROI of the
usability evaluation, increase dramatically. Developing high quality web applications
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means both enhancing the credibility of the application itself and increasing exponentially
the credibility of the organization that manage the web site and the satisfaction of the
users/clients.

One of the strategic issues related to the costs of making usability is to determine the key
moment for assessing the usability of the application. As previously presented, the
usability evaluation is an orthogonal dimension that should influence each step, but the
importance to verify the degree of usability (therefore the quality) varies for each step.
For example, in the requirement analysis the needed effort for the usability activity is
minimal but increases during the development. The key moment for testing the usability
degree is the prototyping phase. Testing usability during this phase is essential for time
and resources reasons. In fact, the discovery of usability problems early in the creation
process reduces dramatically the costs for redesign: modifying the prototype is more
cost-effective than changing the final full-fledged application. Besides, during the
prototyping phase, it is possible to straightforwardly introduce structural changes
(especially for aspects related to navigational strategies and the information
architecture); on the contrary, the final application does not allow for structural changes
without a large investment in terms of time and resources (Triacca L. et al.: 2004, 2005).
Once the application is online the usability becomes a crucial activity for evaluating and
monitoring the final quality of the product. Indeed, in this phase it is very important to
collect data and feedbacks from the users, for knowing their actual satisfaction.

No. Possible Cost of Changes

Design
Alternatives

a
v

Requirements Mock-up Production Launch
& & &
Conceptual Prototypes Maintenance
Design

Figure 3: Key moment for assessing usability (adapted from Pressman R.: 1992)

As showed in Figure 3, at the beginning of the development of an application
(Requirements Analysis and Conceptual Design) there are a lot of design alternative and
the cost of changes is low. As said before, the key moment for evaluating usability is the
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mock-up and prototypes phase. Indeed, in this phase is still possible to introduce
structural changes and the cost is moderate. One the application is online the cost of
chances increases considerably.

Summarizing the consequent benefits of the evaluation activity can be summarised as
follows:

— Gaining higher level of usage: the services will be easy to use and meeting the
expectations of their audience, the more novice users will access and exploit the
service offered. As far as the returning customers concerns, usability — intended
as a process of on-going improvement - will also retain those who already know
the service and use it on a regular basis.

— Lowering user support cost: usable services will decrease the cost of helping the
customer to search the needed content and accomplish his/her goals with the
application. The web application interface, operations and functionality should be
self-evident, i.e. understandable to the user without any external intervention or
support by other people. Moreover, correctness, relevance and accuracy of the
content (besides the expected performance of the network equipment) will likely
decrease the probability that customers will complain to the service provider
about the quality of service offered.

— Contributing to trust building: “Trust Builds From the Customer Experience”.
Improved usability and professional appearance feels solid; a clear navigation
conveys respect for customers and an implied promise of good service. Typos or
difficult navigation communicate disregard for the users. These are just few
examples showing how usability and a good user experience is crucial to gain
trust for the customers. Trust building is the first step to convert users into
customers and convert customers into returning clients.
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2.3 Existing usability methods

Within the field of usability methods it is possible to identify several approaches for
evaluating web usability. Among them, the most commonly adopted are user-based
methods (or user-testing methods) and usability inspection methods (or expert reviews)
(Matera M. et al.: 2002).

2.3.1. User-Based methods (User testing methods)

User-based methods mainly consist of user testing, in which usability properties are
assessed by observing how the system is actually used by some representatives of real
users (Whiteside J. et al.:1988) (Dix A. et. al.: 1998). User-testing evaluation provides
the trustiest evaluation, because it assesses usability through samples of real users.
However, it has a number of drawbacks, such as the difficulty to properly select correct
user samples and to adequately train them to manage also advanced functions of a web
site (Matera M. et al.: 2002). Furthermore, it is difficult, in a limited amount of time, to
reproduce actual situation of usage. This condition is called “Hawthorne effect”
(Roethlisberger et al.: 1939): if the variable of the experiment are manipulated, it is
possible that the productivity of the group observed decreases. Failures in creating real-
life situations may lead to “artificial” conclusions rather then realistic results (Lim K.H et
al.: 1996). Therefore, user-testing methods are considerable in terms of time, effort and
cost. User testing is the main way for evaluating right away the look and feel of the
interface, as it is possible to verify at “real-time” the reactions of the users.
Within the category of user-testing methods there are several techniques, the most
important are:

— Thinking aloud;

—  Contextual inquiry;

— Focus group;

— Interview.

Thinking-aloud

Thinking aloud was originally described by Karl Duncker (1945) in his work within
experimental psychology were he studied productive thinking. In the field of HCI thinking
aloud is one of the most popular techniques. It is often referred to as the usability method
and used both in laboratory setting, workshops and field testing (Nielsen J. et al.: 2002).
A research conducting by Clemmensen (2002) shows that among HCI practitioners and
researchers in Denmark, thinking aloud appeared to be the single most frequently applied
technique in usability testing. Other authors (Dix et al.: 1997) promote thinking-aloud for
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its simplicity. Jacob Nielsen (1992, 1994) has been tireless in promoting the technique
and its benefits (Nielsen J. et al.: 2002). The breakdowns of thinking-aloud are related
from one hand to the cognitive load and added strain on users as well as the interruptive
role of the observer during the test (Preece, 1994); to the other hand the user probably
has some difficulties in speaking when the task is arduous (Preece et al.: 2002).

During the thinking-aloud test, the user should think aloud while performing some specific
task with the system. By verbalizing his thoughts, the user allows the observers to know
his opinions and feeling about the application. Verbal protocols are recorded concurrently
or retrospectively. The subject is probed to verbalise problems that come up. After the
recording of verbal protocols, the protocols are encoded according to a previously defined
encoding scheme. Verbal reports can be interpreted if the processes by which they were
generated are understood. Interpretation is based on the theory that human cognition is
information processing (Newell A., Simon H.: 1972). Cognitive processes and their
structure account for the results of verbalisations. The accuracy of verbal reports depends
on the procedures used to elicit them and the relation between the requested information
and the actual sequence of heeded information.

Thinking aloud allows you to understand how the user approaches the interface and what
considerations the user keeps in mind when using the interface. If the user expresses that
the sequence of steps dictated by the product to accomplish their task goal is different
from what they expected, perhaps the interface is convoluted.

Although the main benefit of the thinking aloud protocol is a better understanding of the
user's mental model and interaction with the product, you can gain other benefits as well.
For example, the terminology the user uses to express an idea or function should be
incorporated into the product design or at least its documentation.

Contextual Inquiry

Contextual Inquiry is a specific type of interview for gaining data from the user. This
technique aims at understanding the context in which the application is used. Contextual
Inquiry (also known as "site visits") is basically a structured technique of observing and
interviewing users. It is based on the core principle that understanding the context in
which a product (or service) is used (or the work is being performed) is essential for user
and customer oriented design. Using contextual inquiry, you visit the workplace of
prospective users to see how they work. You observe all aspects that would help define a
context for their work - and thus a context for the usage of your product or service.
Contextual Inquiry is adequate in situations where the subject domain is unclear or
unfamiliar to the development team, and when the context of work may have a significant
effect on the new product or service. For performing a Contextual Inquiry considerable
investment of time and effort may be needed in order to elicit sufficient information from
the users and the environment to be studied. Contextual Inquiry follows many of the
same process steps as field observations or interviews. Contextual inquiry is best done by
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a group of researchers who develop a medium- to long-term relationship with a group of
organisations who are interested in providing data. According to Holtzblatt and Beyer
(Holtzblatt K., Beyer H.: 1996) the relevant steps are the following:

— Identifying the customer: identify the groups that will be using the new
technology or are using similar technology, and arrange to access organisations
within the groups that give a cross section of the (potential) market.

— Arranging the visit: write to the targeted organisations identifying the purpose of
the visit, a rough time-table, and how much of the employees time will be taken
up by the exercise. Ensure that some feedback from the day is possible before
leaving. Ensure that the participating organisations understand how many visits
you intend to make over the time period of the evaluations.

— Identifying the users: a software product will affect many people throughout the
organisation, not just the management or the end users. Ensure that you
understand the key users in the organisation whose work will be affected by a
new system or changes in the current one.

— Setting the focus: select what aspects of the users' work you wish to make the
focus of each visit, and write down your starting assumptions. Make a statement
of purpose for each visit, and after the visit, evaluate to what extent you have
achieved your purpose.

— Carrying out the interview / observation: stay with the selected users until you
have managed to answer the questions you have raised in 'setting the focus'.
Very often this may involve inviting the user to directly share and comment on
your notes and assumptions.

— Analysing the data: the process of analysis is interpretative and constructive. Your
conclusions and ideas from one round of observations are input to the next round,
and an evaluation of the results so far should be one of the purposes of
subsequent visits."

Focus Group

Focus group research has long been a respected method in marketing research
(Lazarsfeld P.F: 1972, Merton: 1956, Sullivan S.: 1991). Its hallmark is its “explicit use of
the group interaction to produce data and insights that would be less accessible without
interaction” (Morgan D.: 1998). Asking a diverse group to give opinions of real or
potential products and services quickly clarifies any disagreement among representatives
of target markets for products (Sullivan S.: 1991). Morgan claims that “what focus groups
do best is produce an opportunity to collect data from groups discussing topics of interest
to the researcher (Sullivan S.: 1991). This means that they are informal, but somewhat
controlled by questions the researcher posses. When the3y deal with questions that
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people can discuss in public they give good feedback about why people hold particular
opinions, they add a depth to interview research that comes out of that group stimulation.
In the field of usability evaluation, the goal of focus group technique is to identify the
problems of the application by means of discussions with groups of users. Focus group
analysis is an informal technique that can be used to assess user needs and requirements
and the satisfaction degree they have using the application. It can be applied at any time
in the development process. In a focus group about 6-9 users are brought together over a
period of about 2 hours to discuss whatever issues are of interest: new concepts, designs,
prototypes, complete application. The moderator running the focus group is responsible
for maintaining the focus of the group on the issues of interest following a pre-planned
script. One of the main problems is that focus group meetings are demanding in terms of
the number of representative users needed. It is preferable to run more than one focus
group since the outcome of any single focus group session may not be representative.
During the Focus group the moderator presents issues to be discussed in the focus group
session. He tries to keep the discussion on track without inhibiting the free flow of ideas
and comments from the participants. He ensures that all members of the focus group get
to contribute to the discussion.

The focus group tends to highlights only surface-oriented issues. Indeed, during this
activity the users concentrate their attention on the look and feel of the interface.
Besides, focus group is very useful for collect user feedback on a list of potential features
they could include in the next phase of development.

Interview

Interview is an informal technique for the investigation of the users' opinions about the
application, e.g. subjective satisfaction, critical incidents, anxieties which are hard to
measure objectively. It is a useful method for studying what features of the application
users particularly like or dislike. Three types of interviews can be distinguished:
unstructured, semi-structured and structured interviews. The type, detail and validity of
the collected information vary with the type of interview. The validity of results varies
with the experience of the interviewers. The interviewer needs domain knowledge in order
to ask the right questions and there is always the risk of bias in what questions the
interviewer asks and how the interviewee interprets them. Besides, Interviews are
demanding in terms of the number of representative users needed. It is preferable to use
questionnaires where possible. Because of the unstructured nature of an interview the
result is just a report summing up the comments made by the subject in the interview.
The interview technique is often used to complement laboratory observations of a user’s
process (Sullivan P. 1991). In it, the researcher can ask to the users what they found
harder and easier, what they remember, or what they preferred, and then check their
post hoc responses against their actions in the session. The data collected from the
interview helps confirm some findings, shed light on some confusing spots.
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According to Kuniavski (2003) the general interview structure is divided in six phases:

1. Introduction: in the case of group interview each participant introduces himself;
see that it is important to know the other people in the group. This activity
emphasizes the similarities between all the participants, including the interviewer.
In contrast, an individual interview introduction establishes the role of the
interviewer as a neutral, but sympathetic entity.

2. Warm-up: the process of answering questions or engaging in a discussion needs
everyone to be in an appropriate frame of mind. The warm-up in any interview is
designed to get people to step away from their regular lives and focus on thinking
about the product and the work of answering questions.

3. General Issues: the initial product-specific round of questions concentrates on the
issues that surround the product and how people use it. The focus is on attitude,
expectation, assumptions and experiences.

4. Deep focus: the application is introduced and people concentrate on the details of
what it does, how it does it, whether they can use it, and what their immediate
experience of it is. For usability testing this phase makes up the bulk of the
interview, but for contextual inquiry, where the point is to uncover problems, it
may never enter the discussion.

5. Retrospective: this phase allows people to evaluate the application in a broader
light.

6. Wrap-up: this is generally the shortest phase of the interview. It formally
completes the interview so that the participants aren’t left hanging when the last
question is asked, and it brings the discussion back to the most general
administrative topics.
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2.3.2 Usability Inspection Methods

Usability Inspections methods (called also Expert Reviews) is the generic name for a set
of methods based on having expert evaluators inspect or examine usability-related
aspects of a user interface (Nielsen J. et al.: 1994). The term Usability Inspection born
within the fields of software engineering in reference to function and code inspections
methods that have been used in software engineering for debugging and improving code
(Ackermann A.F. et al.: 1989).

With respect to user-testing evaluation, usability inspection methods are more subjective,
having heavy dependence upon the inspector skills (Matera M. et al.: 2002). The focus of
usability inspection methods is on the usability related aspects of user-interface of
interactive products and services. The objectives of this approach are bounded to the
identification of some interface problems in an existing design, and then using these
problems to make recommendations for fixing the problems and improving the usability of
the design. This means that usability inspections are normally used at the stage in the
usability engineering cycle when a user interface design has been generated and its
usability (and utility) for users needs to be evaluated (Nielsen J. et al.: 1994).

The main advantage of inspection methods is the relationships between costs and
benefits. In fact, performing usability inspection “save users” (Nielsen J. et al.: 1994),
(Jeffries R. et al.: 1991) and does not require any special equipment and the inspector
alone can detect a wide range of usability problems and possible faults of a complex
system in a limited amount of time (Matera M. et al.: 2002). For these reasons,
inspection methods have achieved widespread use in the last years, especially in
industrial environments (Madsen K.H., 1999). However, current usability inspection
methods have a number of drawbacks:

They focus on “surface-oriented” features of the graphical interface (mainly at page level)
(Green T.R.G et al: 1996). Only few of them address the usability of the application
structure, i.e., on the organization of both information elements and functionality;

They are strictly dependent on the individual know-how, skill and judgment of inspectors,
making a subjective process. Domain and application experience may improve the
evaluators’ performance.

The main inspection usability methods for hypermedia and web applications are:
— Heuristic evaluation;
— Cognitive Walkthrough;
— SUE (Systematic Usability Evaluation);
— Content Evaluation.
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Heuristic evaluation

Heuristic evaluation is the most informal method; usability specialists have to judge
whether each dialogue element conforms to established usability principles or not (Nielsen
J. et al.: 1994). Heuristic Evaluation (created by Jakob Nielsen in 1994) is an inspection
method in which one or several evaluators systematically inspect the user interface
according to general usability principles (called “heuristics”), which describe the ideal
characteristics of a usable interface. The evaluators examine the interface and verify its
compliance with these heuristics. In 1990 and 1994, Jakob Nielsen, in collaboration with
Rolf Molich, developed a very-well known list of 10 heuristics, which became general
principles for user interface design and usability review. One of the main benefit of
heuristics inspection - independently from the specific set of heuristics used - is that it
provides a “guide” for the evaluators about where and what to look in an application and
how to interpret its complexity. In this way, heuristics are useful tools to “force”
inspectors analyze the different aspects of the user interface, which are often overlooked
without a supporting method at hand. However, some drawbacks should be also noted for
heuristics-based inspection. Heuristics enable to carry out a “static” analysis of the
application (i.e. to verify if it is compliant with given principles); however, this compliance
does not guarantee that the application can effectively support user’s goals and tasks. It
may seem a paradox that an application with no content (empty pages) is fully compliant
with the most known usability heuristics.

The principles given by Heuristic Evaluation (Nielsen: 1994) are fairly broad and can be
applied to practically any type of user interface.

The 10 Heuristics provided by Nielsen are:

1. Visibility of system status: the system should always keep users informed about
what is going on, through appropriate feedback within reasonable time.

2. Match between system and the real world: the system should speak the users'
language, with words, phrases, and concepts familiar to the user, rather than
system-oriented terms. Follow real-world conventions, making information appear
in a natural and logical order;

3. User control and freedom: users often choose system functions by mistake and
will need a clearly marked "emergency exit" to leave the unwanted state without
having to go through an extended dialogue. Support undo and redo.

4. Consistency and standards: users should not have to wonder whether different
words, situations, or actions mean the same thing. Follow platform conventions

5. Error prevention: even better than good error messages is a careful design which
prevents a problem from occurring in the first place;

6. Recognition rather than recall: make objects, actions, and options visible. The
user should not have to remember information from one part of the dialogue to
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another. Instructions for use of the system should be visible or easily retrievable
whenever appropriate;

7. Flexibility and efficiency of use: accelerators - unseen by the novice user- may
often speed up the interaction for the expert user to such an extent that the
system can cater to both inexperienced and experienced users. Allow users to
tailor frequent actions;

8. Aesthetic and minimalist design: dialogues should not contain information which
is irrelevant or rarely needed. Every extra unit of information in a dialogue
competes with the relevant units of information and diminishes their relative
visibility

9. Help users recognise, diagnose, and recover from errors: error messages should
be expressed in plain language (no codes), precisely indicate the problem, and
constructively suggest a solution;

10. Help and documentation: even though it is better if the system can be used
without documentation, it may be necessary to provide help and documentation.
Any such information should be easy to search, focussed on the user's task, list
concrete steps to be carried out, and not be too large

Cognitive Walkthrough

The Cognitive Walkthrough (CW) grounded on Lewis and Polson’s CE+ theory of
explanatory learning (Lewis et al.: 1993; Polson et al. 1992; Wharton et al.: 1994). The
CE+ is an information processing model of human cognition that describes human
computer interaction in terms four steps (Riedman J. et al.: 1995):

1. The user sets a goal to be accomplished with the system (e.g. “check spelling of
this document”)

2. The user searches the interface for currently available actions (e.g. menu items,
buttons, command-line...);

3. The user selects the action that seems likely to make progress toward the goal;

4. The user performs the selected action and evaluates the system’s feed-back for
evidence that progress is being made toward the current goal.

The CW method has been proposed by Polson (Polson at al.: 1992) as a cheap and quick
method for evaluating interface design at an early stage of the system development
(clearly CW is also used for the evaluation of final applications).

CW is an inspection method which focuses on the evaluation of the ease of learning of a
user interface and learning by exploration. In a cognitive walkthrough an interface design
is evaluated in the context of one or more specific user tasks (VNET5 Consortium: 2001).
The evaluator(s) acts as if the interface was actually built and he (in the role of a typical
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user) was trying to accomplish the tasks. In CW, the evaluators choose a set of
representative tasks, and step through the actions performed by an imagined user with
certain hypothesized attributes (Ereback A., H66k K.: 1994). The user’'s goal and the
actions expected from the interface are compared. Each step the user (embodied by the
inspector) would take is scrutinized: impasses where the interface blocks the "user" from
completing the task indicate that the interface is missing something or has some usability
problem.

According to Rieman, Franzke and Redmiles (Rieman et al.: 1995) the prerequisites to the
CW activity include:

1. A general description of who the users will be and what relevant knowledge they
possess;

2. A specific description of one or more representative tasks to be performed with
the system;

3. A list of the correct actions required to complete each of these tasks with the
interface being evaluated.

SUE (Systematic Usability Evaluation)

SUE is an inspection method for hypermedia applications. SUE proposes, instead, that an
application must be analyzed at different levels. Interaction and presentation features
refer to the most general level, common to all interactive applications. More specific levels
address the appropriateness of design with respect to the peculiar nature and purpose of
the application. SUE stresses that usability analysis should consider the specific nature of
the application to be evaluated, not just broad and general issues common to all the
interactive systems (Matera M. et al.: 2002). The more is know about the purpose and
the nature of the system being evaluated, the deeper and more effective is the usability
evaluation process. An in-depth evaluation of an interactive application is therefore
obtained by identifying and focusing on different analysis dimensions, which may be
addressed in different evaluation phases. For each analysis dimension, specialized
conceptual tools, i.e., Application Model, Usability Attributes and Abstract Tasks must be
defined. Following the conceptual tools are shortly explained:

— Application Model: a notable feature of SUE is the adoption of design models for
describing the application and for precisely identifying and naming the relevant
objects of the evaluation. Models also support the organization of concepts and
drive the overall evaluation process;

— Usability Attributes: identify specific usability properties that an application should
satisfy, in order to be usable. They are obtained by decomposing general usability
principles into more specialized, fine-grained usability criteria, which specifically
address the application features falling into the chosen dimension of analysis.
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— Abstract Tasks; Abstract tasks can be executed on using a final application, a
running prototype, or a set of design specifications. They are "inspection
patterns"”, each one focusing on a specific feature of the application (e.g., the
synchronisation of multimedia data, the navigation of a guided tour or a table of
content, indexes, etc.). The inspector gathers the usability problems she identifies
by performing each abstract task, in order to judge the usability of the overall
application, or of some specific aspects. The use of abstract tasks makes the
inspection activity more structured, better organised, and helps an organization to
standardise and compare the inspection results of different inspectors.

Content Evaluation
For information intensive interactive products, the approach to inspection can also adopt
methods of content analysis and communicability evaluation. The objective of content
analysis is twofold:
- inspecting the quality of content allows detecting quality breakdowns in the
communication;
— content evaluation methods suggest guidelines for designing usable content.

From a communication perspective, the standpoint of methods for content evaluation is
focused on the belief that the "happiness" of a communication act must be assessed by a
receiver's point of view. Therefore, especially when dealing with content (i.e. coping with
the notion of meaning, sense and relevance), the inspector has to take into account that
addressee as the starting point and the target of the whole communication effort. Content
should not be primarily intended in its technical sense (e.g. image size, length of pages,
colour of icons), but it should be addressed as a designed set of ideas and messages
conveyed through structured interactive possibilities. The main methods in these fields
are:

— Content Analysis: Content analysis offers a set of conceptual tools for assessing
the effectiveness and the quality of communication of a web application (from
navigation to content).

— Content Evaluation: Content evaluation of electronic sources relies on the same
principles as evaluation of a print source. Content evaluation is performed with a
checklist for the five criteria: authority, accuracy, objectivity, currency, and
coverage.

— Criteria for the Evaluation of Internet Information Resources: The criteria for
evaluating Internet information resources is an attempt to amalgamate and
assimilate criteria from several sources that can be applied for evaluating and
selecting Internet information sources.

— Internet Information Evaluation Form: The criteria for evaluating Internet
information resources is an attempt to amalgamate and assimilate criteria from

Luca Triacca Ph.D. Thesis, USI COM 2005 -25-



CHAPTER 2: USABILITY FOUNDATIONS

several sources that can be applied for evaluating and selecting Internet
information sources.

— Quality of Internet Information Sources Criteria Questionnaire: The criteria for
evaluating Internet information resources is an attempt to amalgamate and
assimilate criteria from several sources that can be applied for evaluating and
selecting Internet information sources.

Other inspection methods

There are several other inspection methods.

Formal Usability Inspection

The Formal Usability Inspection method was developed to help engineers to efficiently
review the users' potential task performance with a product. The method is based on a
formal inspection process consisting of six steps for the detection and description of
usability defects. A formal usability inspection consists of one phase where the inspectors
work alone. For each defined user profile and task scenario combination the inspectors
take the role of the specific user and work through the tasks described in the task
scenario. Usability defects are logged on defect logging forms. In addition a task
performance model and heuristics are applied to detect defects. Afterwards, all inspectors
come together to a logging meeting to aggregate their defects and to find more defects.

Inspection and Design Review

Inspection and Design Review is a general framework for user interface inspections which
takes explicitly into account the purpose and the focus of the evaluation. The domain of
concern and the depth of the inspection is determined before the inspection starts.
Inspections are performed either individually or in groups. The inspection process can be
more or less structured. The results are usability problems detected during the inspection
and recommendations how to solve them.

Software Inspection
Software Inspection is a technique used to detect defects in software components or
finished software products. The objective is to test the minimum requirement: Is the
software (or a software component) free of bugs/errors? The domain of concern and the
depth of the software inspection are determined before the inspection starts. The
procedure for carry out the Software inspection is:

1. The Quality Manager checks if the software is ready for inspection and

determines the objectives for the inspection.
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2. The moderator plans and prepares the inspection on the basis of
instructions received from the Quality Manager. He may also use
information from previously executed inspections.

3. During a kick-off meeting the moderator explains the objectives of the
inspection to the experts and provides them with the software to be
inspected.

4. The experts test the software, log the defects they find, and prepare for
the defect logging meeting.

5. During the defect logging meeting the defects found by experts are
summarized. The severeness of defects is assessed. Finally, a causal
analysis of defects and solutions to prevent the most important defects
will be performed.

2.3.3. Two Techniques: Scenario-Based and Heuristic
Evaluation

Within these two categories (User Testing and Inspection Methods) the most current
usability evaluation techniques for web applications are alternatively based on two main
approaches:

— The heuristic-driven evaluation, which provide checklists and usability principles
for the expert reviewers (Nielsen J.: 1999);

— The task-driven evaluation, which provides sets of tasks guiding the user testing,
walkthrough and other inspection techniques (Rosson M.B. et.al.: 2002) (Brinck T.
et. al.: 2002). Normally, the evaluation based on tasks is used within a scenario.
A scenario is the description of a concrete episode of use of the application (Cato,
J.: 2001) and help to understand stories about use (Carroll J.: 2002).

The two techniques, emerging from different research traditions and usability practices,
are often employed separately or alternatively, thus losing the opportunity of gaining a
more complete and effective evaluation.

Basically, the main drawbacks of an evaluation based on heuristics only are two:

— Usability principles inspiring the reviewer are very good for detecting problems
but provide poor design suggestions for the re-design. Actually, appropriate and
focused design interventions do not derive directly from the evaluation results;

— Heuristic is very effective for measuring usability qualities of the site but captures
very hardly the evaluation of complex scenarios. In fact, the “usability dynamics”
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of the web site, i.e. the application behaviour when trying to accomplish real
tasks, is often out of scope for a heuristic-based evaluation.

Task-driven usability techniques have on their part a couple of disadvantages:
- Scenario-based approaches can easily detect the feasibility of a task, i.e. whether
a task can be actually accomplished or not; however, current techniques do not
identify what exactly caused the failure or the success of the task;

— Task failures are hardly mapped on infringements of usability principles.
Consequently, the lesson-learned does not enrich coherently the usability body of
knowledge available for future evaluation experiences.

One of the main disadvantages shared both by heuristic evaluation and by task-based
techniques is that they are not reuse oriented, i.e. they have not been defined to be
effectively reused by the people who did not invent them. Most of usability techniques are
proprietary methods or guru-dependent techniques; in other words, they are hard to be
used by less-experienced evaluators because they do not provide them with the
necessary conceptual tools to gain appreciable results. The problem of re-use is strongly
connected to the difficulty of teaching and communicating the essence of a method in a
way that also other people can apply it successfully.

It is possible to summarize the methods and techniques for evaluating applications as
follow:

EXPERT REVIEW USER TESTING

Who evaluates

TASKS/
SCENARIOS

HEURISTICS

ajenjeAa 0} MOH

Figure 4: Methods and Techniques for evaluating applications
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As before presented there are two main methods for assessing the usability degree of an
application: Inspection methods (or Expert Review) and User testing. For carrying out the
evaluation using these methods, two techniques can be used: Tasks-driven (or scenario-
driven) and Heuristics. Clearly it is possible to combine the different methods and
techniques (e.g. performing an Expert review using heuristics and scenarios or carrying
out a User testing applying heuristics).

2.3.4. Automatic methods

A third way for evaluating the usability of a web application is representing by automatic
methods, which measure the usability by running a user interface specification through
evaluation software. The literature (Nielsen J. et al.: 1994) suggests that this approach do
not work, for the reason that, until this moment, it is very difficult to create a software
that it is able to capture all the usability problems that refer different levels (cognitive,
navigation, content...). Most methods for evaluating web site quality assess static HTML
according to a number of pre-determined guidelines, such as whether all graphics contain
ALT attributes (Ivory, M., Hearst M.: 2002). Another example (Chi et al.: 2000) is
represented by a simulation for generating navigation paths for a site based on content
similarity among pages, server log data, and linking structure. Neither of these
approaches account for the impact of various web page attributes, such as the amount of
text or layout of links (Ivory, M., Hearst M.: 2002). In general usability aspects such as
consistency and information organization are unaddressed by existing tools. In general,
automatic methods are based on several sets of guidelines that are useful to measure
page performances, to check the links’ quality, for verifying the quality of HTML code, but
some experiments (Ratner J. et al.: 1996) have shown that, for example, that HTML
guidelines themselves have little consistency. However, automatic methods are a good
complement to standard evaluation techniques (inspection methods and user testing) not
a substitute.
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2.4. Usability and Accessibility

The term “accessibility” has a generic meaning: if we consider the definition taken from
the dictionary, accessibility is “the quality of being accessible, or of admitting approach”
(Webster Dictionary, 2004). Indeed, an artefact (i.e. a website, a book, a door) is
accessible when a user can perceive it and in some way operate with it. For example, a
door for being accessible must be first of all perceivable (I must see it), then
understandable (I should understand its scope and how use it, i.e. how it can be opened,
inwards or outwards) and operable (I should be actually able to open it, i.e. the handle
should be easy to reach and grasped). Nowadays, the problem of making “things”
accessible is even more important with the advent of ICTs (Information & Communication
Technologies): in fact, many of the activities of our contemporary society are based on
them. However, disabled people can hardly get access to these applications, since they
have not been designed and optimized considering their needs.
Given these premises, Web accessibility is "The power of the Web in its universality”. In
web communication, “Access by everyone regardless of disability is an essential aspect”.
Different kinds of people with special needs can interact with applications in different
ways. There are disabilities concerning motor capabilities (for example users unable to
use hands and, consequently, an interface pointer like the mouse). There are also
disabilities concerning physical capabilities (visually-impaired or hearing-impaired users)
or cognitive capabilities (users not able to receive, process and understand complex
messages).

In particular, people with visual disabilities (blind or visually-impaired people) have
difficulties in using the graphic interfaces of modern web sites. The World Wide Web
Consortium (W3C) , that supplies the “strategic” guidelines for the development of web
applications, has emanated a standard within the Web Accessibility Initiative (WAI),
based on documents prepared by associations of visually impaired people.
The W3C accessibility standard gives simple though important rules. For example, every
image has to have a caption and possibly a descriptive text; link names such as “click
here” or instructions such us “click on the green button” should be avoided.
The W3C standard for accessibility has made the first fundamental steps to overcome the
above problems and guarantee web access to visually impaired users. A set of guidelines
have been defined and addressed to designers who want to make their site “accessible”
for users with visual disabilities.

For example, a proper alternative text for each image is prescribed (the screen reader
reads the alternative text so that a description of the image can be provided), and
suggestions for correct contrast between the background and the texts are provided.
Guidelines are also defined for designing tables on the web page that might be read by
screen readers in a more meaningful way for the user. Besides specific and detailed
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indications on in-the-small components of the page, guidelines for effective navigation
and layout design are poor and often too vague. Especially with regards to layout and
navigation, many of W3C recommendations need to be interpreted and expanded in new,
more detailed guidelines, affecting the content and the design of the site.

The W3C standard is an important, though still inadequate, step to solve the problem4.
Anyone who sees a blind person using a screen reader can realize that although the site
complies with the W3C standard, it is almost unreadable in practice. There are many
reasons for this, the most important of which can be listed as follows:

— Information Overload: In the Web, pages are very complex; someone who can
see immediately spot the part of the page s/he’s interested in, whilst a blind
person has to listen to the whole content before s/he can decide whether there’s
something that interests her/ him.

- Complex layout: A Web page doesn’t only contain too many “items” of content:
its organization also relies on the graphic; again, someone who can see will
immediately access information “down on the left side”, whilst a visually impaired
user will have to wait until the voice of the screen reader reaches that point.

— Long list of links: Lists of items are practically unusable since again they rely
heavily on the graphic (imagine a voice reading a list of 50 paintings: how can
you choose one?).

— The command “back”, often used to resume the navigation from a previously-
visited page, is very problematic for a user who is faced to listen again the whole.

In general, actually, accessibility does not guarantee usability. In other words,
accessibility — as the one suggested by W3C - is a necessary but not at all sufficient
condition for usability. Whereas accessibility is often interpreted as making things
available and possible to use, usability has to do with supporting user’s goals and with
user satisfaction. W3C standards focus on having content and navigation “available” to
visually-impaired individuals. But how about making content, site structure, and
navigation satisfactory and usable for such users? The necessity to rely on the oral
channel only (as it is for visually impaired people) deeply modifies and influences the
interaction with the website. Accessibility should be defined and treat as a branch of
usability: if we say that an application must be usable by all users, then users with
disabilities must be included too. If this is deemed to be too difficult, then web designers
and developers should clearly and carefully define which “user profiles” are meant to be
considered and/or which are not.
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Chapter 3:

From MiLE to MiLE+ method

Summary:

The goal of this chapter is to present the MiLE+ methodology. Before explaining in detail
MiLE+ an overview of the MIiLE model is provided. Indeed, MIiLE+ is the evolution of the
MIiLE method and consequentially, it is necessary to understand its main features and
problems. After the overview of MILE, MiLE+ framework is presented in detail stressing its
revolutionary characteristics with respect to its forerunner. In particular, the attention is
focused on:

— Separation between application-dependent and application independent analysis;

— Scenarios as drivers of evaluation;

— Heuristics as tools of evaluation;

— Usability Evaluation Kits (UEIs);

— MiLE+ activities: Technical Inspection, User-Experience Inspection and Scenario-

based user testing.

The Chapter ends with the explanation of the method’s cost-effectiveness and reusability.
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3.1 Overview of MiLE Model

In this section we shall briefly outline the main features of MiILE (Milano-Lugano
Evaluation Method), i.e. our current approach to evaluation, to be developed and
enhanced into MiLE+.

MiLE is the result of a joint cooperation between the Politecnico di Milano and the
University of Italian Switzerland. It has already been used in several real-life situations
for evaluating websites of different domains (Di Blas et al.: 2002; Bolchini et al.: 2003;
Triacca et al.: 2003).

MiLE has been adopted as the basic tool for evaluating cultural websites by the EC funded
project MINERVA (MlInisterial NEtwoRk for Valorizing Activities in digitization;
www.minervaeurope.org), coordinated by the Italian Ministry for Cultural Heritage and
Activities. MILE has also been adopted as a basis for the Thematic Network VNET5

(www.vnet5.org), another EC funded project devoted to providing support for user-
centred product creation in Interactive Electronic Publishing.

3.1.1 Conceptual tools for usability evaluation

MILE tries to combine the features of both user testing and systematic methods. MiLE
aims at exploiting the benefits of both approaches, introducing the user testing at the end
of the -less expensive- expert review process, guiding the users’ inspection towards those
aspects of the application that on the previous inspection phase had proved their
weakness. MiILE also combines heuristics and tasks, asking the evaluator to “judge”
different facets of the task s/he is performing. The tasks are “abstract”, i.e. independent
from a specific application; this characteristic, a very special feature of MIiLE, makes them
reusable in different contexts. The evaluation goes through the different levels of which
an application is made, artificially separating them: although it is clear that at the end the
website offers to its users a blending of all the ingredients of which it is made. It is very
different to evaluate the site’s structure from the content’s quality or the graphic’s appeal.
Eventually, MIiLE has developed a mathematical system to elaborate all the data (through
a system of scores and weights) that makes the outcome of the inspection very clear and
easily comparable. The distinctive features of MiLE can be summarized as follows:

— Combination of systematic analysis and user testing;

— Task-driven analysis;

— Separation of different levels of analysis (content, navigation, graphics...);

— Scenario-based analysis for the content level (the communicative core of the

application);
— Heuristic-based analysis of the tasks;
— Numeric elaboration of the results through scores and weights.
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In the following paragraphs we will examine in detail all the above characteristics of MiLE
and the research issues to be explored to expand MiLE into MiLE+.

Abstract tasks and Concrete tasks
MIiLE adopts the task-driven “philosophy” of analysis, introducing two basic concepts:
Abstract Tasks (ATs in short) and Concrete tasks (CTs in short).

Abstract Tasks

They are a list of generic actions (generic in that they can be applied to a wide range of
applications) capable of leading the inspector through the maze of the different parts and
levels of which an application is made, drawing the inspectors’ attention toward to the
most relevant features of the application.

Concrete Tasks

They are a list of specific actions (specific in that they are defined for a single
application), which users are required to perform, while exploring the application during
the empirical testing.

Different levels of analysis

MiLE artificially separates different levels of analysis (technology, navigation, content,
etc.). Indeed, for example, an application might have a very good structure (navigation
level) but, it can be very poor regarding the content. The MiLE levels are:

— Content: this level analyzes the quality of the content (in terms of efficacy
and quality of the communication);

— Services: by services we mean all the functionalities a web site offers to its
users; its analysis, for practical reasons, is often combined to the one of the
content;

- Navigation: within the navigational dimension of a web application we
distinguish two basic “"movements”: (1) the different ways by which a user
can reach a specific piece of information; (2) the connections for passing from
a specific piece of information to another;

— Cognitive features of the interface: the user perceives, understands and
remembers the contents and the structure of the application. The choices of
the designers create a set of expectations for the user: how does the interface
cause these expectations? Are they fulfilled?;

— Esthetic/graphic level: this level considers two aspects: the graphic design
and the layout. By graphic design we mean colours, type of fonts, images,
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etc.; by layout we mean the spatial distribution of the graphic elements in the
page;

— Technology level: this level analyzes the technological performance of the
application, in terms of compatibility with different browsers, the interaction
between the web site and the remote database, the level of security of the
server that hosts the web site, etc.

For each level a library of Tasks has to be prepared, in order to support the inspection.
For some levels (e.g. graphics or navigation) the tasks can be at large independent from
the specific application domain; for other levels (e.g. content) we shall have different
tasks according to the application domain (i.e., specific tasks for the cultural heritage
domain, for the e-commerce domain, and so on).

User scenarios

When it comes to the content’s level, where communication issues are stronger, the
concept of task is extended by (or rather “included” in) the more comprehensive concept
of scenario. The U-KIT (that is, the Usability evaluation KIT) for the content’s level
consists of a library of scenarios portraying stories about use of the application (Rosson,
M.B. et. al.: 2002; Cato, J.: 2001). It is possible to synthesize the concept of user
scenario as follows:

User scenario = User profile + User Goal + Tasks

The expert will select those scenarios that are more relevant in relation to the site’s goals.
An example of very simple and basic scenario for the museum websites domain is “a
tourist wants to plan a visit to the museum”; many tasks are implied by this scenario: the
tourist will try to obtain information on the opening hours, the means to reach the
museum, the ticket's cost, etc. This scenario is particularly relevant if the application’s
mission is to attract visitors to the real museum; if on the other hand the application’s
main goal was to be educational, then this scenario would loose its importance with
respect to others.

Sketching and “performing” a scenario has many advantages:

— It helps spotting missing pieces of information;

— It helps spotting pieces of content which are irrelevant for all the significant
scenarios implied by the site’s goal;

— The performance of a scenario’s tasks allows verifying its feasibility/ efficacy.

Obviously, it is unfeasible to define all the scenarios needed to cover in detail the whole
spectrum of potential tasks that could be performed within the application. The evaluator
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will have to define the most relevant users’ scenarios for the specific application he has to
evaluate, trying to elicit the site’s goal by interviewing the site’s stakeholders, that is, all
those who have an interest in the web-site: the client, the designers, the institution, the
users, the sponsors, the competitors, etc. S/he will then select from the MiLE’s list of
scenarios ready-made for the application’s domain those that best fit his purpose; if
necessary s/he may also create new tasks “specially tailored” for the site s/he’s facing.
The description of user scenarios could have different levels of granularity, from generic
to very detailed. However, a scenario should portrait the type of user, his goal and the
task(s) necessary to achieve the goal.

Usability Attributes

In order to make the inspection’s results more analytic, tasks are further evaluated
through Usability Attributes; they are specific for each level of analysis, although
sometimes the same attribute (slightly re-defined in its semantics, according to the new
context) can be used for more than one level. Usability Attributes are usability heuristics
partly assessed and valid for general interactive applications. Following an example of
attributes’ list for navigation and content is presented here below:

— Content’s level: clearness, completeness, conciseness, richness, accuracy,
currency;

— Navigation’s level: effectiveness, orientation, accessibility, self-evidence,
predictability, non-ambiguity.

3.1.2 The Process of Usability Evaluation

This section is devoted to briefly present the MiLE evaluation process. Indeed, the
complete and detailed version is presented in Section 3.2.4 (MiLE+ the process guide).
The MILE evaluation process is divided into seven main phases:

— Shaping the Evaluation Usability Kit for the specific application under inspection;

- Modeling the application under inspection;

— Performing some selected tasks;

— Evaluating the tasks through usability attributes;

- Weighting the results according to user profiles, communication

goals/requirements;
—  Empirical testing (user testing);
— Reporting the usability evaluation activity.
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Modelling the application under inspection

The inspector draws a high-level mental model - either informally or by adopting a semi-
formal model- of the application under inspection. The expected output is represented by
a general schema of the most relevant features of the level under inspection; for
example, the content structure, the navigational capabilities offered, or the interface
elements.

Performing the selected tasks

According to salient user scenarios, the reviewer selects relevant tasks and tries
systematically to perform them on the site. For each task, the reviewer assesses whether
or not it can be properly accomplished.

Evaluating the tasks through usability attributes

Inspectors score each usability attribute for each task. In this way, tasks are not only
evaluated as feasible or infeasible. Tasks are assessed taking into account the different
aspect of the application that might have an impact on the user experience. Attributes
increase the accuracy of the inspection because they decompose the evaluation of a task
in different usability concerns.

Weighting the results according to user profiles and communication goals.

Inspectors weight the score given according to the user profile and the goals of the
applications. Low weight means low relevance for the user profile of the scenario; high
weight means high relevance. Weights limit the subjectivity of inspection because they
balance the general score of the attribute with the needs and expectations of a user
profile.

Empirical testing (user testing)

To empirically validate the most critical tasks identified during the inspection a user
testing is carried out in a usability lab. The user accomplishes several critical tasks and
reports the results obtained. An inspector ensures that the user testing is carried out
correctly and gathers the impressions, satisfaction and problems of the users. The
expected output is a final usability report that shows the results obtained during user
testing.

Reporting the evaluation results

In the final phase the inspector should draw a report, which highlights the problems of
the application for each level of analysis; notably issues on the usability attributes and
problems in performing the tasks. This document should summarize both inspection and
user testing results.
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3.1.3 Problems of MiLE

Despite MiILE provides innovative solutions for usability evaluation, it has several
problems.

First of all it only investigates in depth content and navigations levels. Conceptually MiLE
includes the existence of other levels of analysis (Cognitive features of the interface,
Esthetic and graphic, Technology) but in practice it does not provide particular conceptual
tool for evaluating these aspects.

The second problem is related to the use of scenarios only for evaluating the content
level. In reality, the scenarios can be employed also for evaluating other levels (see 3.2).
This conceptual approach is based on a false reasoning which states that only the content
development is related too the requirements and goals of the application.

Another great problem is the reusability of navigational abstract tasks: they are too
complicated to understand and to use by people who do not invent them. Indeed, they
are too much related to the W2000 Design Model (UWA Consortium, 2002) which allows
modelling hypermedia and information intensive applications.

In general, MiLE is still to complicate to learn and therefore its reusability should be
improved.

The last problem is the lack of consideration towards user testing. Theoretically, MiLE
includes the user testing, but practically it does not explain in-depth how to use it and its

relationships with the inspection activity.

In general, MILE can be improved in many ways and within the next sections we present
the evolution of MILE (called MiLE+) which tries to solve the aforementioned problems.
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3.2 MIiLE+ Method: a systematic approach to

usability evaluation

This section is devoted both to present the evaluation activities proposed by MIiLE+ and its
new conceptual tools. Since MILE+ is the evolution of MiLE it is important to point out that
it keeps the conceptual architecture of MILE, but it deepens, expands and introduces
several concepts.

3.2.1 Separating Application-Independent and
Application-Dependent Analysis

The first conceptual innovative feature introduced by MiLE+ with respect to other
methodologies is the distinction between the application-independent and the application-
dependent analysis. On the one hand, an interactive application can be evaluated from a
technical and more “objective” perspective and to the other hand the evaluation can be
situated in the context of use of the application. This approach is similar to the one
proposed by MiILE, which distinguishes the analysis performed using Abstract tasks and
Concrete tasks. However, in MiILE this approach stagnated at an early stage (see section
3.1.3), while in MILE+ has been developed and systematically adopted. This part of the
work is entirely reserved for presenting the reason why it is important to separate these
two levels of analysis.

Application Independent Analysis

Every human artefact can be observed, analyzed and evaluated from an objective and
generic point of view. For example, if we think about a chair, this should have some
technical characteristics for making it usable (for example a comfortable back of chair, a
stable bearing...). If we consider the chairs below, the first one (Figure 5) is a usable one
from a technical point of view: it has a comfortable back, a stable bearing, and two
relaxing arms: from an objective analysis it is not possible to state that it is not usable.
On the contrary, the second chair (Figure 6) is not a usable chair: the support is not
stable at all (just one leg), there is no a chair back, no arms.
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Figure 5: a usable chair Figure 6: a non-usable chair

An interactive and multimedia application, in particular websites, can be analyzed from an
objective point of view as well as a chair. Clearly they are products having different levels
of complexity, but the conceptual approach to the usability evaluation could be similar.
Indeed, there are technical usability aspects that can be evaluated independently from
the application under analysis (the term technical is used in a broad sense, not only
referred to the technology behind the application). Making an Application Independent
Analysis means to analyse the features that can be evaluated even without knowing the
purposes and the users of the application. There are technical aspects that should comply
with general usability parameters (heuristics). In this sense, these types of features are
related to design aspects that can be considered without involving the users in the design.
In fact, there are several usable design strategies which could be used without thinking
about particular users.
Let us see some examples of application-independent features in websites and related
usability problems:
— Background contrast: independently from the type of website we are using, the
contrast between the background and the text should allow the legibility of the
textual content.

MOCA.org has been made possible in part by the
Weingart Foundation

Receive Info

Receive e-mails with the latest information about
MOCA events, exhibitions, and education
programs.

Don't Miss:

Art Talk

MOCA Art Talks Presented by Gallery C
08.14.05

Buy admission and event tickets at tickets.com

Figure 7: lack of contrast between background colour and font
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This example, excerpts from MOCA website (www.moca.org) presents a lack of
contrast between background and text. The low legibility of the text is a problem
independent from the application we are using.

- "Go back” (Backward Navigation) in the navigation starting from an index/list:
when the user reaches a list of which s/he has to control the navigation while
going from the starting index to each element and while going back from one
element to the index.

What's on view now

The following works in our o1 ine collection are ¢
works are subject to change nd may not be on

sm ) andernns s wns Bnbwnse QNE

GEORGES BRAGUE

Callection Highlights
Biography
Saggested readings

Related Guggenhesm
Produsts

Figure 8: once the user reaches the painting s/he can not go back to the list

In the case of the Guggenheim Museum website (www.guggenheimcollection.org),

once the user reaches the list of artworks now on view and select a painting (e.g.
Georges Braque - Landscape near Antwerp) s/he reaches the selected page
correctly. When the user tries to return to the list of artworks the backward
mechanism is absent. The only navigational mechanism are two links called
“Previous Braque work” (@) and “Next Braque Work” (®) that allow the navigation
within a guided-tour of the Braque’s work. Evaluating this navigational feature we
do not consider the back of the browser, see that is a stand-alone application and
it is not part of the website’s design (besides sometimes the back of the browser
has anomalous behaviour).

How to evaluate application-independent aspects?

The activity for performing the application independent analysis provided by MiLE+ is
called Technical Inspection (detailed explained in section 3.2.3). The aim of MiLE+'s
Technical Inspection is the identification of design problems and implementation
breakdowns. The output of this evaluation is a number of “technical” problems that are
application independent (e.g. the fact that the font size of a text is too small - graphic
technical problem - it is a problem independent from the type of application).
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Application Dependent Analysis

As previously described, it is possible to analyze the application taking into account the
context of use of the application. During the Application Independent Analysis the
inspector evaluate the application out of its context. On the contrary when he performs
the Application Dependent Analysis he has to situate the evaluation within different
scenarios of use (or situations of usage).

If we think on the chairs’ example previously explained, it is possible to evaluate them
taking into account the scenario of use. Shortly, the scenario of use of the first chair (the
office’s chair) is a situation where people need a comfortable chair (they have to stay
sitting for more then 8 hours), a chair that can easily displace the people within the office,
etc. Considering this scenario of use the first chair remains usable. The second chair (a
milking stool), which is not usable from a technical point of view, is used in a very
particular scenario: a farmer which have to milk several cows. Situating the chair within
this scenario it is possible to state that it is a usable chair as well. Indeed, the milking
stool allows the farmer to achieve his objectives. Even though the chair still remains
lacking of technical usability and it could be improved.

Figure 9: a usable office’s chair Figure 10: a usable milking stool

An interactive application (more than a chair!) which addresses several users should be
also evaluated taking into account the scenarios of use (the concept of scenario will be
described in depth in the next paragraphs). During the Application Dependent Analysis
the inspector has to determine if the user(s) are in the right conditions in order to achieve
his (their) goals. Verifying the capability of the user to reach his/her goals means to
answer questions such: Do people find the information they need? Are people properly
driven and guided to a unexpected content? Is the content relevant to the user(s)? Is the
content enjoyable/entertaining for the users?

It is also very important to evaluate if the application can be effectively used in a specific
context (while driving, while at home, office, walking, visiting, etc.). Understanding users,
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their goals and the contexts of use is essential to evaluate the application dependent
usability.

For explaining in depth the features related to the application dependent analysis and
relative usability problems, we present some examples:

— Multilinguisticity: the content addressing to different type of users speaking
difference languages, should be given in more than one language. The
multilinguisticity is a feature strictly related to the scenarios of use of the
application and to its requirements. It is not possible to state that
multilinguisticity is a technical usability feature, because the choice of
implementing more then one language in a website is strictly dependent on its
target audience.

DocuMen Acty
Infe musée Callections Aclivités -

&

Figure 11: collection’s page of MEN website (www.men.ch)

In the “Musée d'ethnographie de Neuchatel” (MEN) website (www.men.ch, Figure
7), most of information is provided only in French, even though it is presumable
that the audience is not only local, but also an international one (one of the
possible target is cultural tourists). The lack of multilinguisticity creates a usability
problem related to the contents’ fruition for a specific target (cultural tourist).

— Predictability: it is the capability of interactive elements (symbols, icons, textual
links, buttons, images, etc.) to anticipate the related content and the effects of
the interaction. The semantics and semiotics of the interactive elements (e.g.
links labels) are strictly related to the type of users that will use the application.
For example, if we develop a CD-Rom about Michelangelo addressed to children,
the link labels should be understandable for the children (they should be able to
anticipate the related content and the page they will reach).
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Armani Exchange

Figure 12: this label is not clear. Which is the content behind it?

Using the Armani website (www.armani.com, Figure 12) one of the link labels is

called “"Armani exchange”. It is not very much clear which is the content behind
this label. Only a user who knows Armani in-depth, knows that Armani Exchange
is one of the Armani’s Collection. From a usability point of view this becomes a
problem if, for example, the intended users of the website are not only “Armani
fans”, but also people who is just curious (they do not have the background for
understanding this label). Furthermore, this type of feature and related usability
problem are strictly dependent from the type of application.

How to evaluate application-dependent aspects?

The User Experience Inspection and the Scenario-based User Testing are the activities for
performing the application-dependent evaluation (they are explained in depth within the
in Section 3.2.3). The User Experience Inspection is a scenario-based inspection which
allows understanding the existence of application-dependent problems. This means that
the evaluator has to imagine stories of use. For this reason, he has to set-up the “User
Experience” KIT tailor-made for the application under analysis.

Advantages of separating Application Independent Analysis and

Application Dependent Analysis

The necessity of separating the application-independent and the application-dependent
analysis is related to the different typology of the problems and consequently to the
needed resources for analyzing and correcting them. Performing an application-
independent usability evaluation needs less time with respect to the application-
dependent evaluation and provides more reliable results. Indeed, most results obtained
during the application-independent analysis are almost unquestionable (for example an
unreadable text is always a problem for the users independently from the application
under evaluation). However, in accordance to the ISO 9241 definition the “real” usability
evaluation is made performing the application-dependent analysis (both during the User
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Experience Inspection and Scenario-based User Testing). Indeed, during this analysis we
take into account particular users, trying to accomplish their goals in an effectively,
efficiently and satisfactorily way in particular environment. However, it is important to
point out that the evaluation process for analyzing, discovering and solving application-
dependent problems, is more complex. Indeed, the problems’ analysis and detection
needs a preparatory phase for setting all the different tools (e.g. the creation of
scenarios, the selection of the User Experience Indicators to use, etc.; in case of user
testing the recruiting and the screening of the participants, etc.). These types of problems
are strictly connected to the application’s nature, its goals, its users and its domain and
so the correction of these problems needs a deep work involving not only the
development team but also other stakeholders (that's end-users, directors and
managers). Therefore, the correction of these problems is a more complicated then the
resolution of technical problems and it is more expensive in term of invested resources.
Taking again the example of the MEN museum which is only in French (multilinguisticity
user experience problem) the process of solving it passes through the director of the
museum, the curator, the development team, the translator, etc.: the process needs a lot
of resources.

Summarizing, the main advantage of separating application-dependent and application-
independent analysis is the possibility to perform the evaluation taken into account two
main constraints: resources at disposal (temporal and economical) and the knowledge of
the application’s domain (see section 3.2.5). It is important to underline that sometimes
the results obtained performing the application-independent and the application-
dependent analysis could be marked by conflict. Indeed, it could be happen that even
though the inspector discovers technical issues, the evaluation of a scenario obtains good
results. In this case, the inspector should also communicate the technical issues. In the
chairs’ example made earlier, even though the milk stool is usable in a particular
scenarios, it would be possible to improve some technical features (e.g. the comfort). In
the case of web applications even though a scenario is well judged, it could be possible
that some technical problems are discovered (e.g. the font size too small). So, the
inspector has to manage possible conflicts in the findings and s/he has to separately
communicate the results of each activity and suggest the requirements for improvement
considering these different aspects.
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3.2.2 MiLE+ activities

As previously presented, MiLE+ proposes a specific activity, called Technical Inspection,
which aims analysing the application-independent aspects and two evaluation activities
for the discovery of application-dependent issues. These two activities are called User-
experience inspection and Scenario-based user testing. It is important to highlight that
MiLE+ is primarily based on inspection activities and the empirical test is an activity to
support and validate the results obtained by inspections.

Technical Inspection

SCENARIOS

INSPECTION

TECHNICAL
HEURISTICS

Figure 13: MIiLE+ Activities’ overview

Figure 13 does not illustrated the MiILE+ activity process (which is explained in the
Section 3.2.3), but it only gives an overview of the activities, their relationships and the
output. All these aspects are fully explained in this section.

Before going in depth in detailed descriptions of the MiLE+’s activities it is important to
introduce its main conceptual tools which represents the “fil rouge” and the skeleton of
the methodology. Indeed, there are three main concepts which pass through all the
activities. So, it is very important to introduce them as “conceptual glossary” which allows
a clear understanding of the activities. These concepts are:

— Scenarios;

—  Heuristics;

— Usability Evaluation Kits (U-KITs)
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Scenarios: the driver of inspection

As mentioned before, scenarios are “stories about use” (Cato, J.: 2001; Carroll J.: 2002),
describing a typical user, one or more goals, and elements of the context of use (place,
time, circumstances of use, etc.).

MiLE+ uses scenarios as the driver for usability evaluation because their role is at the
heart of an effective usability evaluation. In fact, without a clear understanding of the
need of the users and their goals, it becomes really difficult to perform a usability
evaluation that may provide useful and in-depth results for a re-design process. The main
objective for using scenario-based techniques is to help inspectors envision what could be
the intentions and motivations of the final user when interacts with the website and what
are the consequences, effects or impact of this interaction.

To this end, knowledge about the domain and the context of use of the application greatly
facilitate the evaluators in this activity (Triacca L. et al.: 2004). Evaluators should
therefore create scenarios which will use during inspection.

In general a scenario consists of three elements: user profile, goal and tasks.

User profile:

A User profile identifies a category of users having the same features and goals. Indeed,
to define the user profile it is possible to use both socio-demographic features (e.g. age,
job, geographic region, etc.) or “webographic”criteria (e.g. Internet knowledge, connexion
speed, available technology).

Internet expertise
Disabilities

maotion

Atiude V4
impatient ‘y"“h i i i -

~Tisposed
To seek out

H ) ., tourist
teacHer Jjournalist

curious

student

Profession

E-shopping "generic

Mp3

In-depth

Preferences Site knowledge

= 256Kbs

Access Speed Age

Figure 14 : visual user profile’s representation
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Goal
It is a high-level target of achievement for the user interaction. In other words, it is the
motivation for using the application (e.g. entertainment, study, work, etc.).

A series of tasks
They are the actions that the user performs in order to fulfil the scenario. For example,
the scenario “a tourist wants to plan a visit to the museum” will imply tasks such as

”ow

“check the ticket costs”, “check the opening days”, etc.

Example of scenario for evaluating an e-learning web application:

User Profile Goal Tasks

Marc, 26 years old, he Know course - See course goals

would like to take an conditions - See the course structure
online course. He uses - See how to communicate
frequently Internet but with tutors and peers

he has never used an e-

learning application.

Table 1: Example of scenario

Different levels of granularity

The definition of a scenario could have different levels of granularity: from the very high-
level scenario (also called macro-scenario) to very detailed one (where goal and tasks are
narrower in scope). The choice of the granularity’s degree to use is related both to the
goals of the inspection and the evaluation constraints (such as time and budget).
Therefore, it is possible to associate one or more high-level goals to each user profile thus
creating the essential constituents of a user scenario. Since we are here considering very
high-level (or macro) goals, we will call these artefacts macro-scenarios (Table 2).

Macroscenario A
User profile Student
Macrogoal Plan the learning experience

Table 2: Example of macro-scenario for an e-learning web application

A typical line of inquiry for eliciting macro-goal may be summarized in the question: “For
which reason and motivation would a user use a certain web site?”. Macro-scenarios
capture a general target of achievement, which may be accomplished through several
strategies or (sub)goals. Evaluators may thus identify more detailed scenarios that should
take place in order to accomplish a given macro-scenario. This refinement process is
usually led by questions such as: “How may the users (e.g. learners) accomplish the
macro-goal? What should s/he be able to do to get to the macro-goal?. In this way,
evaluators define new lower-level scenarios, which try to anticipate in a structured and
organized way the expected user experience (Table 3).
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Macroscenario A Plan the learning experience
Scenario 1 Plan the study

Scenario 2 Know the course conditions
Scenario 3 Know the learning level achieved

Table 3: Refining macro-scenarios into scenario.

Now it is possible to define a series of tasks which describe the activities the user should
perform on the website for each identified goal. Please, note that this refinement process
from high-level goals to detailed tasks is not intended to be complete and exhaustive.
Inspectors should identify the critical goals and tasks considered as important according
to their evaluation experience.

Macroscenario A Plan the learning experience
Scenario 1 Goal Tasks
Plan the study - Know the time required to take a course
- Find the ideal period to take a classroom
session
- Know the time needed to download a
document
Scenario 2 Know course - See the course goals
conditions - See the course structure
- See how to communicate with tutors and
peers
Scenario 3 Know the - Make a test in order to verify the level of
learning level learning achieved
achieved - Verify in which topic there are gaps

Table 4: Refining scenarios into user tasks.

Finally, the result of the scenario definition is a structured set of tasks (and relative goals)
associated to each user profile (Table 4).

Heuristics: tools for inspection

While performing each task by traversing and browsing the pages and links, evaluators do
not only assess how effectively and efficiently they can complete the tasks and scenarios,
but they are also supported by specific heuristics that guide the inspection to focus on the
different application aspects that are relevant for the evaluation.

MiLE+ provides two sets of heuristics which should help the evaluation during the
usability evaluation, called Technical Heuristics and User-Experience Indicators (UEIs):

Technical Heuristics

Technical Heuristics are a set of heuristics enabling to evaluate application-independent
aspects of an application, that is the quality of the design (in all its aspects) and the
spotting process of implementation breakdowns. Technical Heuristics are organized into
design dimensions (e.g. content, navigation, graphics) and associate each design
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dimension to a list of guidelines which help the inspector to analyze each dimension from
a “design” perspective. For example, if the evaluator is examining the content of a page,
he can use the “content heuristics” to evaluate if the content is well-designed from a
technical perspective (e.g. the text is written in short paragraphs, easy to scan, accurate,
updated, etc.). Furthermore, the inspector may suspend a purely subjective opinion (e.g.
I like this text or not) and is guided in providing comments on specific criteria. MIiLE+
provides technical heuristics concerning: Navigation, Content, Technology and Interface
Design (comprising of graphics, semiotics and cognitive aspects of the interface). Actually
the technical heuristics’ library is composed of 36 navigational heuristics, 8 content
heuristics, 7 technology/performance heuristics and 31 interface design’ heuristics (a total
of 82 technical heuristics and they are presented within Annex A_1).

Dimension Examples of Technical Heuristics
Navigation Consistency of the overall navigation
Control of a guided-tour
Content Text accuracy
Multimedia consistency
Technology/Performance System reaction to errors of a user

Operations management

Interface design

Cognitive | Information overload

Scannability

Graphics Font size

Text layout

Semiotics | Ambiguity of string of characters
Conventionality of interaction images

Table 5: some examples of Technical Heuristics

User Experience Indicators (UEIs)

They allow evaluating application-dependent aspects. As previously explained, there are
aspects of usability which cannot be evaluated by persons without knowing the purposes
of the application. Such aspects are highly subjective and heavily dependent on specific
user experiences (e.g. understandability, frustration, satisfaction, attractiveness, etc.).
User Experience Indicators are the "measure units" to define these and other user
experience factors. Therefore, they allow evaluating the quality of each scenario with
respect to these user experience characteristics. In other words, User Experience
Indicators allow anticipating the potential problems that end-users may encounter during
his/her experience with the application. At the moment, the User Experience Indicators
library is composed of a total of 20 Indicators (the complete list is presented within Annex
A_2).
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Categories of interaction Examples of User Experience Indicators
Content Experience Completeness

Relevance

Comprehensibility
Navigation & Cognitive Predictability of interactive elements
Experience Learnability

Memorability
Interaction Flow Experience Naturalness

Engagement

Recall

Table 6: Examples of User Experience Indicators

Notice that Technical heuristics as well as User Experience Indicators are conceived to
guide pro-actively the inspector. Indeed, they “push” him/her to observe the specific
facets of the application in a very analytic manner. Other methodologies, such us Nielsen
Heuristic Evaluation, tend to be more passive. For example, the Nielsen Heuristics “Match
between system and the real world” does not allow the inspector to precisely and quickly
evaluate a facet of the application: the inspector each time has to relate and interpret the
heuristic to the part of the application under analysis. The pro-activity of MiLE+ heuristics
allows to be more precise in the judgment and to gain time (the inspector does not
interpret each time the heuristic).

Being MIiLE+ a method that can be used flexibly at different levels of granularity -
according to the resources available to the evaluators (see 3.2.5)- heuristics may be
considered not only necessary when performing detailed tasks. Inspectors may even
evaluate goals and macrogoals using a subset of the heuristics (Figure 1). In this case, it
is important to note that the time and resources saved have to be balanced with a
coarser-grain analysis.

User Profile

v v oy

MG1 MG2 ... MGn

User Profile User Profile

MACROSCENARIO LEVEL SCENARIO LEVEL TASK LEVEL

1 1 1

| HEURISTIC EVALUATION |

Figure 15: Using heuristics to analytically evaluate each scenario at different levels of detail

(MG: Macrogoal, G:.Goal, T: Task)
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The Usability Evaluation Kits (U-KITs)

To facilitate the inspection activity, and not to force inspectors to create the evaluation
tools each time from scratch, MiLE+ offers a set of reusable evaluation tools (U-KIT, the
usability evaluation kit). A U-KIT is a library of specific evaluation tools, which comprises
a library of scenarios (User Profiles, Goals and Tasks) related to a specific domain. In
addition the U-KIT also includes a library of Technical Heuristics and a library of User
Experience Indicators.

In the case that a domain is not covered by the existing library of scenarios the inspector
has to create one from scratch.

Note that all MiLE+ libraries are open-source, meaning that each evaluator could create,
add or delete some elements with respect to his specific evaluation goals (e.g. it is
possible to add a set of heuristics and/or some new User Experience Indicator, to create
new library of scenarios for a specific domain, etc.).

Each inspector can set-up the U-KIT with respect to time and budget at his disposal. For
example on the one hand, if he has very limited time and money, he could decide to
analyze the application only using macro-scenarios and some technical heuristics; on the
other hand, if he has a lot of money and a lot of time he could create several scenarios,
using the complete library of technical heuristics and the library of User Experience
Indicators (see section 3.3.3).

User/Customer End.-users Want to do something . Through a series of acts
Experience
H A i z c
: SCENARIO|:
Which are to be evaluated

Evaluation 0 SET OF
activity . HEURISTICS :
e
USABILITY KIT

(U-KIT)

Figure 16 : the Usability Evaluation Kit (U-KIT)
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3.2.2.1 Technical Inspection

INSPECTION Technical Inspection J
TECHNICAL
HEURISTICS

Figure 17 : MiLE+ Technical Inspection

As previously presented, MiLE+’s Technical Inspection is the activity for discovering
application-independent problems. It aims at identifying design problems and
implementation breakdowns. The output of this evaluation is a number of “technical”
problems. During this analysis the evaluator examines the web application taking into
account a number of design dimensions, assuming the point of view of the designer and
not of particular end-users (like during the User Experience Inspection). Indeed, technical
problems are not related to a specific user profile but to a “general user” (they are
problems that affect the experience of all people navigating the website).

The design dimensions considered are Content, Navigation, Interface Design (which
includes Semiotics, Graphics and Cognitive aspects) and Technology.

Content

The content level analyzes the quality of the content in terms of effectiveness of
communication) and it verifies if the content and its structure correspond to the
expectations of the users.

Navigation

Within the navigational dimension of a web application there are two basic aspects that
could be analyzed: on the one hand the different ways for the user to reach a specific
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piece of information (also called “access structures”); on the other hand, the connections
for passing from a piece of relevant content to a related one.

Interface Design
The design of the interface is a broad dimension that comprises a number of aspects
including:

— Semiotics: during the interaction with a website the user should easily understand
the meanings of the messages proposed; this aspect is related to the content but
is different from it. Content concerns the messages and information to design for
the user, semiotics deals specifically with how the interface speaks of itself (e.g.
link labels and words used by the interface). Having the same content, we can
have a completely different semiotic strategy.

— Graphics: it studies two aspects: the graphic design and the layout. The graphic
design related to choices bounded to colours, type of fonts, icons and other
graphic elements on the page; the layout concerns to the spatial distribution of
the graphic elements within the page.

— Cognitive aspects: observing the interaction with a website, two possible cognitive
dimensions should be considered: the cognitive effort for the user while reading a
single webpage and the cognitive aspects related to the understanding and
memorizing of the information architecture.

Technology

Technology heuristics refers to those aspects related to technology choices and
implementation style. The aspects that could be analyzed within this dimension are the
formal correctness of the code (the site does not generate errors), the management of
critical sections (e.g. operations & transactions), and the reaction of the system to user
errors or unexpected user behaviours.

Setting-up the tools (U-KITs) for Technical Inspection

During the Technical Inspection problems are discovered using the heuristics checklists
(selected from the library of technical heuristics, see Annex A_1) and scenarios: these
two elements compose the U-KIT for Technical Inspection. It is important to point out
that the use of scenarios is not mandatory. Indeed, there is no evaluation of the scenarios
adequacy. However, they are useful to navigate with clear goals within the application
(so the inspector can concentrate his evaluation on the most important parts of the
website).

The activity of selection of the different tools composing the U-KIT (e.g. heuristics,
scenarios, etc.) is very important as it is in this phase that the evaluator has to decide the
tools-set he will use. The use of dimension as aspect under analysis and Technical
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Heuristics as “unit of measure” is partially comparable to GQM model (Basili V., 1994),
where the Goal is the dimension under analysis (e.g. Content, Navigation...) and
Questions are Heuristics to be evaluated (e.g. How does the structural navigation
works?). Considering that MiLE+ is a qualitative analysis metrics are not included.

Once the analysis is started the inspector has to complete an evaluation matrix, giving
both a score for the selected heuristics (he has to decide the scale) and a comment for
each score.

Example of Technical Inspection:

SCENARIO

USER PROFILE Art Lover

GOAL Obtain more information on the museum.

TASK Find information about the history of museum collection

SCENARIO Joe is an art-lover. He would like to find some information about the

DESCRIPTION history of a particular collection of the museum (e.g. paintings). He
wants to know how the museum has acquired some artworks.

Table 7: Example of scenario (not mandatory for performing the Technical Inspection)

Dimension Heuristic Score Comment
Conciseness 3 The text is too long and it is

Content not easy to read.

Text errors 9 The text does not present
errors.

Navigation Accessibility of 9 All the pages of the topic
different pages in “Museum Collection” are very
the navigation easy to access.
within the topic
“Museum
Collection”

Orientation in three 6 Sometimes it happens that if

navigation we pass from one section to
another, we do not find
orientation clues.

Table 8: short example of technical matrix (scale: 3 poor, 6 sufficient, 9: good)

As you can see in this example, during the technical analysis the inspector does not
assess the quality and the adequacy of the scenario. In fact, he is concentrated only on
the evaluation of technical features. The scenario is used as a tool which helps to
concentrate the technical inspection on the most important parts of the application.
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3.2.2.2 User Experience Inspection

Technical Inspection

TECHNICAL
HEURISTICS

Figure 18: MiLE+ User Experience Inspection

As previously illustrated, the User Experience Inspection and the Scenario-based User
Testing are the activities for performing the application-dependent evaluation. The User
Experience Inspection is a scenario-based inspection which allows understanding the
existence of application-dependent problems without involving end-users. This means
that the evaluator has to imagine realistic stories of use. For this reason, he has to set-up
the “User Experience” KIT tailor-made for the application under analysis. The KIT is

composed by:
— The scenario library

— the library of User Experience Indicators

Creating and using the scenario library

As before presented, a specific scenario library should be created for each domain (e.g.
banking web sites, e-learning web applications, cultural heritage websites, etc.). For
creating a domain’s library the inspector has to interact with different stakeholders: the
client, domain experts, end-users, etc.: s/he has to create an application framework. For
example, for creating the library for evaluating a museum websites the inspector should
interview the Director of the Museum, he should organize a focus group with art’s
experts, a focus group with end users, etc.

Another complementary way for creating the library is called the “visioning technique”
(Cato, 2001). The inspector has to imagine which ones are the main end-users, their
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goals and tasks: it is clear that this technique is more superficial (it is very difficult to
create libraries without interacting with the stakeholders), but it can still generate reliable
results in the case the inspector is an expert of the application’s domain. At the end of
these activities, the inspector has to refine the results of these interactions, building the
scenarios and selecting the most important ones for the evaluation.

During the User Experience Inspection the evaluator has to put himself in the “shoes of
the (different) users”. This means that he has to examine the relevant scenarios using the
User Experience Indicators. The users perceive a website using an “economic” cognitive
approach. They understand that a website is composed of dimensions that are not the
design dimensions. Indeed, it is not plausible that end-users have the ability of
interpreting the website such as a designer, an engineer, etc. (that have a technical point
of view). We believe that these dimensions of website’s user perception are principally
three: the content (e.g. texts, images, videos, etc.), the navigation and cognitive aspects
(e.g. labels) and the interaction experience (e.g. satisfaction, engagement using the
website). So, the evaluation criteria are divided in three categories corresponding to the
different types of user interaction experiences. These categories are:

— Content Experience Indicators: measure the quality of user interaction with the
content of the application;

— Navigation & Cognitive Experience Indicators: allow the measure of how the
navigation works and the cognitive aspects of the application meet the cognitive
world of the user(s);

— Interaction Flow Experience Indicators: allow the measurement of how the
interaction with the application is appreciated by the users.

Example of User Experience Inspection

First of all the inspector has to check a list of UEIs concerning the different facets of
usability/quality (e.g. richness, completeness, etc.). For each indicator (in relation to a
specific scenario or task, it depends from the selected level of granularity), a score must
be given. The output of this activity is a scoring matrix which reports the scoring (of each
UEIs) and the result obtained by every task.

UEIs

o [ A 0
Task: @ =] & o
Find 5 0] 5 S
P i A o =
information & a @ o
about  the =4 3 2 Global  Score
history of | & & a for this Task
museum = g
collection < g

6.75 (just

Scores 8 8 > 6 average score)

Table 9: Short example of user-experience scoring matrix (scale: 3 poor, 6 sufficient, 9: good)
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The second step of the User-experience inspection is called the weighting phase. In this
phase the inspector has to establish the “real quality” of each critical task with respect to
their relevance. After the scoring phase is over, the set of collected scores is analyzed
through “weights” which define the relevance of each indicator for a specific user
scenario. Weighting allows a clean separation between the “scoring phase” (use the
application, perform the tasks, and examine them) from the “evaluation phase” in a strict
sense, in which the applications’ and the stakeholders’ goals are considered. The result is
final matrix that shows the overall results obtained by every task. This matrix reports the

results according to the goals and the requirements of the application.

UEls
Task 3 g 2 Q
: o s}
Find 2 ) 3 3
H T fnd 0 [} =
information Y o @ o
about the | Z 3 o Global  Score
history of | &£ 9 [ for this Task
the museum = %
collection < g
Scores 8 8 5 6 B0/ s
average score)
Weights 0.1 0.1 0.5 0.3
Weighted 5.9 (“weighted
Scores 0.8 0.8 25 1.8 average”)

Table 10: Short example of user-experience final matrix

Note: the Scale used for completing the analysis is:
— Scores: 0-10 (0: bad, 10 very well done),
— Weights: 0-1 (0: UEI not important; 1 very important. The sum of weights does
not have to be more than 1)

The website under evaluation obtained a “pass mark” for this task (5,9/10). Analysing
carefully the partial results, it is evident that both the richness and comprehensibility of
the information regarding the collection’s history should be improved (they are the more
important UEIs for this scenarios — weight 0.5 for richness and 0.3 for comprehensibility
- and they have obtained a quite negative judgement - 5 and 6).
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3.2.2.3 Scenario-based user testing

Technical Inspection

TECHNICAL
HEURISTICS

Figure 19: MiLE+ Scenario-based user testing

Even though MiILE+ is an inspection-oriented method, the role of user testing is become
more important than in MILE. In fact, Scenario-based User Testing is employed for the
evaluation of application-dependent issues as well as the User-experience inspection.
Indeed, the main goal of the Scenario-based User Testing is to empirically validate or
invalidate the results provided by the User Experience Inspection. Furthermore, it helps
reducing the subjectivity of the inspector’s judgment. During the test the user
accomplishes several tasks belonging to the critical scenarios identified in the User
Experience Inspection. A test analyst (s/he could be the inspector who performed the
inspections activities) controls that the user testing is carried out correctly and gathers
the impressions, the satisfaction and the problems of the users by means of direct
observation (recording or taking notes) and debriefing (questions, interviews, etc.).
Moreover, during the user testing the inspector has the possibility to verify the impact of
technical problems (emerged during a previous Technical Inspection) on a sample of end-
users. For example, if the inspector found a problem with the font readability he could
verify the impact of this problem on the users.

For performing the Scenario-based user testing the test analyst has to select between 3
and 6 end-users per scenario (and user profile) under analysis. So, if for example after
the Scenario-based inspection the inspector found three critical scenarios and considering
that each scenario involves a user profile, the user testing has to involve from 9 to 18 end
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users. It is clear that this is a very expensive activity. The suggestion to employ between
3 and six users per scenario is based on the adaptation of Nielsen’s rule (Nielsen, 1994)
which states that 5-6 users are enough for the evaluation of an application.
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Figure 20: Nielsen’s rule for test users’ recruiting

There are two main styles for observing the users: Pure observation and Insightful
observation.

Pure observation

During the pure observation the test analyst never intervenes. S/he lets the end-users
freely accomplish the tasks and s/he takes some notes and records the test. Throughout
the test the end-users have to verbalize their thoughts (thinking aloud).

Insightful observation

The insightful observation is a more interactive approach for conducting a user testing.
Indeed, the test analyst is free to ask some questions before a user action (questions
such as “I saw you clicked on this button, what do you think it is going to happen?”) or
after an action (Is that what you expected?). Besides this, the analyst has also the
possibility to ask why questions (e.g. "Why did you click this button?”).

For asking the questions (both written and oral) the analyst has to use an adapted
version of the UEIs (which are thought for understanding the quality of the user
interaction with the application). Indeed, during the User Experience Inspection the
inspector evaluates the task using the UEIs. So for being comparable the User Experience
Inspection and the Scenario-based have to use the same “unit of measure”. For example
if during the inspection we found a problem related to the richness of texts, in the test
debriefing it is possible to ask a question with multiple answers, such as:

— How do you find the texts? O Rich, O Very Rich, O Not reach at all (select only

one answer).
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3.2.3 MIiLE+ framework at a glance

For concluding the presentation of MILE+ main features it is possible to summarize its
framework as follows:

APPLICATION APPLICATION
DEPENDENT INDEPENDENT
USABILITY APPLICATION USABILITY

Ty < § . == CONTENT () (3)
IH] : ﬁ . e TECHNOLOGY: TECHNICAL
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: = GRAPHICS  i(as a tool,
i not
User Experience Techlnic_al
Indicators LEuESHCS
(UEIs) i
o © ;
USER EXPERIENCE w
© INSPECTION EXPERT /
INSPECTOR

Figure 21: MiLE+ framework at a glance

First of all MiLE+ distinguishes the evaluation of problems related to the application
(application-dependent usability @) from problems that are not related it (application-
independent usability @). Starting from this distinction MiLE+ offers three types of
evaluation activity, two inspections (called Technical Inspection ® and User Experience
Inspection @) and a user testing (Scenario-based user testing ©). Technical inspection,
performed by an expert evaluator, uses technical heuristics, that are organized into the
design’s dimensions (@), in order to evaluate the application-independent facets of the
application. For carrying out the technical inspection the evaluator can be guided by
scenarios (which help him to concentrate on the most important parts of the website) or
s/he can navigate randomly (notice that during this inspection the inspector does not
evaluate the adequacy of the scenarios). User-experience inspection is always performed
by an inspector who tries to understand how the website is perceived by particular
categories of users (user profiles). For this reason s/he has to put him/her-self in the
shoes of the users. For understanding the user’s world s/he employs several scenarios of
use (@) and for evaluating them s/he use the UEIs (®). Scenario-based user testing is
carried out to validate or invalidate the results of the User Experience Inspection (©).
Throughout the test a sample of end-users has to perform the most critical scenarios
identified during the User Experience Inspection. The test analysis is performed adapting
the UEIs (®) both in the debriefing phase and for the problems’ reporting (for example if
the test analyst records a problem related to absence of texts in a specific language, s/he
will report this problem using the UEI multilinguisticity or lack of multilinguisticity).
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3.2.4 MILE+: the process guide

The usability evaluation is a complex activity and there are several approaches and
processes to perform it. In this section we present the suggested MiLE+ evaluation
process, which is not prescriptive. Indeed, there are a lot of variables that could emerge
during the evaluation activity and these variables make almost impossible to provide a
rigid process to follow.

However, it is important to point out that the preliminary activities made by the inspector
are the choice of the evaluation activities to perform (Technical Inspection, User
Experience Inspection and/or Scenario-based user testing) and the creation of the U-Kit
which s/he will use. So, the process passes through four main steps: preparatory phase,
application-independent analysis (which is structured in sub-activities), application
dependent (which is also composed of sub activities) and reporting.

Preparatory phase

In this phase the inspector has to select the tools and create the U-KITS that will use in
the evaluation. In particular s/he has to:

— Setting-up the Usability Kit for the Technical Inspection: the activity of selection
of the different tools composing the Technical U-KIT (in particular the heuristics)
is very important since it is in this phase that the evaluator has to decide the
tools-set he will use. S/he has also decide if s/he will use scenarios (in this case
s/he has to create them).

— Setting-up the Usability Kit for the User Experience Inspection: creating the U-KIT
for the User-experience inspection means to identify all the variables composing
the kit, in particular the user scenarios (user profiles, goals, tasks and relevant
usability attributes) and the User Experience Indicators (UEIs) that will be used
during the analysis. The scenario should portrait the type of user, their goals and
the task(s) necessary to achieve the goal. Sketching the relevant user scenarios
for a specific application is a crucial phase; so the inspector has to:

e Identify the stakeholders of the application (clients, users, sponsors,
etc.);

e Identify their needs and goals;

e Identify a sort of “ranking” of importance for the different goals (prioritize
the goals);

e Sketch the most relevant scenarios according to the application’s goals.

— Setting-up the tools for Scenario-based User Testing: as preparatory phase for
carrying out the user testing it is necessary to prepare the material to recruit the
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end-users (e.g. questionnaire), to perform the test (e.g. software, camcorder,
questionnaire...) and for gather and analyze the results.

Application-dependent analysis: evaluating technical features

The Technical inspection has two steps:
1. Performing the (selected) tasks within a scenario (not mandatory) or random
inspection;
2. Evaluating the application using Technical Heuristics;

1. Performing the (selected) tasks (not mandatory) or random inspection

The first activity performed by the inspector is to decide if he will perform an inspection
using scenarios (which allows concentrating the analysis on the most important areas of
the website) or carry out a random inspection (without taking into account particular task
and scenarios). In the case s/he decides to use scenarios it is important to set them up in
the preparatory phase.

2. Evaluating the application using Technical Heuristics

Once started the analysis the inspector has to fill out a technical evaluation matrix, giving
both a score for the selected heuristics (he has to decide the scale) and a comment for
each score (for an example of technical matrix see Table 8, pag.55).

Application-dependent analysis: evaluating the scenarios

The Evaluation of each scenario has four steps:
1. Performing the (selected) tasks
2. Evaluating the tasks through User Experience Indicators (UEIs)
3. Weighting the results according to user profiles and communication goals
4. Performing the Scenario-based user testing

1. Performing the (selected) tasks

The goal of this activity is to assess the feasibility of some “critical” tasks. According to
salient user scenarios, the inspector defines a set of tasks and performs them on the site.
For each task, the reviewer assesses whether or not it can be properly accomplished. The
result expected for this part is a task list and a two-value mark for each task (YES: it can
be accomplished, NO: it is impossible to accomplish it).
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2. Evaluating the tasks through User Experience Indicators (UEIs)
The inspector should fill out the user-experience scoring matrix (Table 10, pag.58)
reporting the score for each UEIs and the overall result obtained by each task.

3. Weighting the results according to user profiles and communication goals

This activity provides the final result for the scenarios’ evaluation. Indeed, the inspector
has to weight each UEIs’ score taking into account user profiles and the communication
goals of the application. The output of this activity is the final user-experience matrix.

4. Scenario-based user testing
As previously mentioned, this activity is useful to validate or invalidate the inspection’s
results using a sample of end-users.

— Selecting and recruiting the users: this activity is very important because the
more the end-users are part of the user profiles previously defined, the more the
test will give satisfactory results;

— Carrying out the tests: once selected the users it is possible to carry out the test
(normally in a usability lab);

— Gathering and analyzing the results: once performed all the user tests it is very
important to collect the results and analyze them;

— Reporting: the expected output of user testing is a report showing the results.

Drafting the final report

The final report should comprise the results of inspections and user testing activities. The
final report should also highlight the requirements for the improvement of the
application’s usability. Normally, the report’s structure suggested for the inspector that
use MiILE+ is the following (it is possible to find detailed information about how to report
usability within Annex A_4):
—  Executive Summary:
— Introduction:
— Results of usability analysis
o Technical Inspection Results
o User Experience Results
= User-experience inspection
= Scenario-based user testing
— Synoptic of results
- Requirements for improvement
— Conclusions
— Annexes
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Figure 22: the process for evaluating usability
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3.2.5 Cost-effectiveness of MiLE+

This Chapter stresses the fact that MIiLE+ is a cost-effectiveness usability evaluation
method. To be cost-effectiveness does not mean to be “cheap” as absolute feature or
cheaper compared to other methodologies. Cost-effectiveness means to provide a flexible
structure which can be adapted to project’s constraints, in particular budget and time at
disposal.

To represent the high-adaptability of MIiLE+ considering these constraints, it has been
created and employed an adapted version of the Boston matrix (normally used in the
economic field for portfolio management). This matrix is called UMC matrix (Usability
Methods’ Cost matrix) and can be universally used for the costs of visual representation of
usability methods.

High
ENIGMA STAR
EVALUATION EVALUATION
Budget
DOG CASH & CARRY
EVALUATION EVALUATION
Low
Low . High
Time 9

Figure 23: UMC matrix

Using the UMC boxes it is possible to classify all usability methods or activities according
to two dimensions:

— on the horizontal axis: the time at disposal in order to perform the evaluation;

— on the vertical axis: the budget allocated for the evaluation.

By dividing the matrix into four areas, four types of cost-approaches can be
distinguished:

— Star evaluation: it is the best context for performing the usability evaluation of a
website, not only because of the fact that there is an high budget allocated and a
lot of time, but also because this means that the stakeholders understand and are
sensitive to usability and its importance;
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— Cash & Carry evaluation: it is a difficult situation to manage. The project budget
allocated for the usability evaluation is low or fairly low but the time at disposal is
high. In this situation the usability expert(s)/consultant(s) has to carefully plan
his/her activity. S/he has to produce a good result (s/he the time for providing a
high quality service) without employing a lot of economical resources (e.g. to pay
the end-users for the user testing).

— Enigma Evaluation: it is also a very tricky situation to manage. Indeed, the
budget allocated is high but the time at disposal low. Also in this case the
activities planning is the key for a satisfactory result. One suggestion would be to
increase the human resources employed.

— Dog Evaluation: it is the least interesting condition. The budget and the time at
disposal are low. The result will be a usability evaluation to macro-scenario level.

Using UMC matrix for representing MiLE+ activities
To show the cost-effectiveness of MiLE+ the activities are mapped within the UMC matrix
(Figure 24).

ENIGMA STAR
High EVALUATION EVALUATION
Technical Inspection Technical Inspection
+
+

User Experience Inspection
+
(Scenario-based user testing)

User Experience Inspection
+
Scenario-based user testing

Budget
Technical Inspection
Technical Inspection +
(User Experience Inspection)
POG CASH & CARRY
Low | EVALUATION EVALUATION
Low . High
Time 9

Figure 24: UMC matrix for MiLE+

The extreme cost-effectiveness of MILE+ is demonstrated by the fact that it provides
activities tailored made for the constraints of the project. So it is possible to classify the
activities as follows:
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— MiLE+ star: it is the suitable situation to exploit the efficacy and effectiveness of
the method. Considering the time and budget at disposal, it is possible to employ
all MiLE+ activities. So the evaluation starts with the technical evaluation, passing
through a very detailed User-experience evaluation (using very detailed
scenarios) and at the end the Scenario-based user testing. It is important to point
out that part of the time should be devoted to the preliminary phase (U-KIT
creation, selection of heuristics and UEIs and scenarios’ definition);

— MiILE+ cash&carry: thinking about the fact that in the cash&carry context the
budget is restricted, the suggestion is to perform a very detailed technical
inspection and eventually a brief user-experience inspection (at macro-scenario
level).

— MiLE+ enigma: it is a delicate situation. In this case, it is suitable to perform a
very detailed technical inspection (which takes less time compared to the other
activities) and a user-experience inspection. The suggestion would be to perform
these activities at the same time employing two or three inspectors. It is also
possible to carry out a short Scenario-based user testing, focused only on the two
or three most critical scenarios. In this case it is important to employ at most
three end-users per scenario;

— MiLE+ dog: in the case of a dog evaluation the suggestion is to perform only the
technical inspection (without using scenarios). Indeed, this activity allows
highlighting several application-independent problems in a short time.

Notice that the cost-effectiveness is also given by the ready-to-use tools provided by

MiLE+, in particular libraries of scenarios, technical heuristics and UEIs. So the inspector
can quickly adapt these tools to the evaluation s/he has to perform.
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Chapter 4:
Teaching MIiLE+

Summary:
This chapter aims at presenting the learning modules that allow teaching MiLE+ taking
into account two main constraints: learners’ profile and time at disposal.
The learning modules of MiLE+ are four:
- Module 1: Introduction on usability;
- Module 2: MILE+ inspections techniques;
- Module 3: MILE+ scenario-based user testing;
- Module 4: MILE + in practice.

Notice that for each module the instructional design is presented.

The last part of the Chapter is devoted to present four types of MiLE+ courses:
—  MILE+ full experience: the complete experience;
— 8 MILE+: usability crash-course: a full-immersion course of height hours;
—  MILE+ 4you: usability crash-course: a four-hour-course to be introduce on the
method ;
—  MiLE+ online course: the e-learning course.
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4.1 The importance of teaching MiLE+

The reusability of a method is also strictly dependent on the teaching structure and

instructional materials provided to people interested in using the methodology. Providing

the learners with a well-structured course allow communicating and promoting the

essence of a method and consequentially transfer the knowledge. Indeed, one of the main

goals of this work is to create several learning modules and learning paths to teach MiLE+

taking into account two dimensions:

Learners’ features: in general every teaching activity has to consider the features
of the target audience. In teaching a usability method is important to understand
the learners’ characteristics. Indeed, every usability course could be addressed to
a great variety of audiences and therefore it needs to constantly adapt. On the
one hand it is possible to have a professional audience, normally consisting of
interface designers, engineers, developers, etc. On the other hand the audience
could be made up of students at university level.

The Figure 25 shows the main target of the instructional activity.

Professionals/ Practitioners University Learners

Interface designers BSc Communication Science

Information architects . .
BSc in Engeneering

Content writers MSc Communication Sciences

Engineers

Project MSc in Engeneering

MSc in Industrial Design
Developers

BSc: Bachelor Students
MSc: Master Students

Figure 25: MIiLE+ teaching - main targets

Time at disposal for learning MILE+: in every teaching and learning experience
the time at disposal is one of the key variables to plan the activity. In this Chapter
is presented a flexible and modular structure for teaching MiLE+. Indeed, the
learning modules have been conceived for being adapted to the time at disposal.
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The process of creating the learning modules and paths

The main effort to create the learning modules and paths has been concentrated on the
development of the Instructional Design behind the different MiLE+ courses. According to
Ragan and Smith (1999) it is possible to state that the instructional design is “..the
systematic and reflective process of translating principles of learning and instruction into
plans for instructional materials, activities, information resources and evaluation”. The
creation process for the MILE+ instructional design started three years ago following an
iterative process. As it often happens, the activity of teaching needs a continuous
assessment. In these years, we have tried different teaching and learning styles and we
have provided to the learners different types of learning materials. One of the key
moments for the re-assessment of the instructional design has been the shift from MiLE
to MiLE+ method. Indeed, MILE+ was born with the main objective to be the reusable and
“easy-to-learn” version of the previous method. Moreover, as presented in Chapter 3,
MiLE+ introduces several new concepts and activities that should taken into consideration
when teaching this new methodology.

Timeline
3
MiLE 5]
Method
Method Instructional o
assessment design §
MILE
Teaching
MILE+ N
o
=
Method
Method InstrucFionaI
assessment design
MiLE+ N
]
Teaching &

Figure 26: The iterative process for creating MiLE+ learning modules and paths

Figure 26 shows the iterative process followed since 2002. Until the end of 2003, we have
been developed MIiLE and consequently the method has been taught both to several
university classes and practitioners. Every course gave us the possibility to re-think some
aspect of MiILE; in particular the interaction with the learners provided us some interesting
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research issues. Indeed, at the beginning of 2004, after the 4™ year’s course “New
Technologies for companies and institutions” (University of Lugano - Faculty of
Communication Sciences), we had research issues emerging and we needed a further
development of MiILE: MiLE+ (in particular the need of clearly separate application-
dependent and application-independent analysis and consequently the creation of specific
activities and tools for performing these analysis — see Chapter 3).

Communicating the Instructional Design

In order to effectively formalize, communicate and represent the instructional design of
MIiLE+ courses a very simplified version of E?ML method (Botturi, 2003) and the Quail
model (Botturi, 2004; 2005) has been used.

E?ML - Educational Environment Modeling Language - is a visual modeling language for
the design of educational environments in Higher Education. It is useful for representing
the product of the design process: the educational activity or activities performed into an
educational environment (Botturi, 2003).

The Quail model is a representation device for visualizing learning goals. It is a three
dimensional grid representing the type of learning outcome, the level of knowledge and
the scope of application.
The type of learning goals are taken from Gagné’s classification (Gagné et al.: 1992),
adding interpersonal skills. Types considered are factual knowledge (declarative
knowledge, know-that), concepts (categories, types of objects, defined concepts,
abstractions), procedures (steps in a process for accomplishing a task or achieving a
goal), attitudes (dispositions to behave), learning strategies (meta-cognitive strategies,
learning to learn), interpersonal skills (way of relating to other persons, communication
skills).
The levels of knowledge are described both according to Lonergan’s representation
(Lonergan, 1997) and introducing new levels. The levels of knowledge that can be
represented using the Quail Model are (Botturi, 2004): experience, understanding
commitment and action.
— Experience: meeting, considering a possible object of knowledge, and perceiving
a correct image of it, which becomes part of the learner's world.
— Understanding, which comprises:
= Inquiry developing an interest and asking "What is it?" or "How is it?"
concerning the potential object of knowledge.
= Insight: understanding a single instance case, grasping the essence
(pattern of intelligibility) of the object of knowledge as a single case.
= Concept: through generalisation, induction and abstraction, conceiving a
reusable and articulated formulation of what is understood. The
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generation of concepts requires a (verbal) language or means of
expression.

- Commitment, which includes:

= Reflection: parallel to inquiry, asking "Is it so?" concerning the new
knowledge. Although the word reflection was used for readability, it
should be understood as critical reflection.

= Commitment: assessing the value of the newly acquired knowledge as
relevant to the learner's self.

— Action: including the new knowledge in the action, as integrated part of the
learner's self. This means that after intelligence, freedom (or free will) should be
put in motion in order to act the way one has learnt, and to realise the
commitment (Botturi, 2004).

The last dimension is the scope of knowledge, which describes to what extent the new
knowledge is expected to influence the learner in action. The metric is defined according
to the performances in Merrill's matrix that are Remember (recall knowledge as such),,
Use (apply knowledge to specific situations) and Find (exploit knowledge in order to
generate new knowledge).

) G2
nsignt | om
Inquiry GGO/-—«

Experience -61

Remember Use Finct

BWFat et B Pocede- o Proogl: & Stdele o Deamng Sratey P Inferperapmal Rl

Figure 27: Example of Goals mapping using Quail
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4.2. Learning@MILE+: the modules

This section is dedicated to present the learning modules that allow teaching and learning
MIiLE+. The architecture and the instructional design for each module are independent
from each other. Indeed, it is possible to think each module as a mini course on a specific
concept, method or activity related to usability and MiLE+. However, there is a meta-
architecture that allows creating a complete course taking into account the type of
learners and the time at disposal (examples of these courses are provided on Section 4.3,
pag. 90). The modules composing the teaching framework are four:

- Module 1: Introduction on usability;

- Module 2: MILE+ inspections techniques;

- Module 3: MIiLE+ scenario-based user testing;

- Module 4: MILE + in practice.

Each module is presented using the same conceptual structure. In particular, the
following structure has been used:

—  Goals Representation;

—  Activity flow diagram;

—  Goal mapping;

- Relationships Diagram;

—  Resources list.

Goals Representation

First of all, the goals of each module have been illustrated in a very detailed manner
using an adapted version of the table provided by E?°ML method.

TEACHING

TAG STRATEGY 1D STATEMENT TARGET APPROACH ASSESSMENT IMPORTANCE
<statement <learners <strategy for
<ID of target of . 3 5 .
A of the <learning assessing the <goal’s relative
<Goal tag> learning N the A A
learning . approach > goal’s importance>
approach> learning .
goal> achievement>
strategy>

Table 10: the detailed table used for presenting the learning goals

Activity flow

By each detailed table the activity flow for teaching and learning the module is presented.
The activity flow diagram is the chronological way for teaching the module. It is important
to underline that a module could have many flows (it is possible to have different
chronological paths in order to teach the module). The diagram also shows the strategies
for assessing the goals’ achievement.
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Figure 28: Example of activity flow diagram.

Goal mapping
As presented above, each goal has been mapped using the Quail matrix.

Relationships Diagram
In order to clearly explain the relationships between each module’s goals a relationships
diagram has been used. This diagram allows showing the influences between goals and

the basic logical structure of the modules.
— @ INFLUENCE

<goal tag>
<goal tag> <goal short
<goal short definition>

definition>

<goal tag>
<goal short
definition>

Figure 29: model of relationships diagram

Resources list
For each module the list of the learning resources has been provided.

USE
NAME DESCRIPTION TYPE LOCATION
<resource’s < description of the resource> <type of <where to
name> resource> use the
resource>

Table 11: the detailed table used for presenting the learning resources
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4.2.1 Module 1: Introduction on usability

Goals and learning path

The Module 1 is propaedeutic as it is devoted to introduce the concept of usability and to
create the background for understanding the other modules. The Module 1 starts with an
excursus about the history and the social impact of usability. After a description on the
main usability methods (divided in two parts: inspection and user testing methods), the
attention is focused on introducing the differences between usability problems related to
the application and its goals and problems that are not strictly dependent on the
application under analysis.

To accomplish these objectives, the main learning topics are:

— Defining usability (G1_M1 - Goall_Modulel);

— Introducing main usability methods (G2_M1);

— Showing Examples of poor usability (G3_M1);

— Presenting application dependent and application-independent analysis (G4_M1);
— Introducing MIiLE+ (G5_M1).

[ EOARSTATEVENT Activity Flow

TEACHING
TAG STRATEGY 1B STATEMENT TARGET APPROACH ASSESSMENT IMP.
Define Usability
Describe the S Informal Class
G1_M1 Def_1 main phases in All Definitions questions 3 Def_1 _
the history of I 3
usability g
Be aware of the Def_2 3
main features Informal Class I 2 o
G2_M1 Def_2 of main All Definitions ti 4 o) g
Usability questions Ex_1 5 7]
Methods b o
Develop a I O @
AR
evaluation and Examples of questions g g
G3_M1 Ex_1 L All poor + 4 o
a crltlcalh h usability Class > >
approact tolt e discussion Def 3 [ 0
applications
analysis
gi?l%?::sgd e Informal Class Figure 30: the activity flow
between Definitions questions of Module 1
G4_M1 Dex_1 application- All + + 5
dependent and Examples Class
independent discussion
analysis
Introduce Informal Class
G5_M1 Def_3 briefly MiLE+ All Definitions - 5
method questions

Table 12: detailed explanation of Modulel goals

The activity flow for Module 1 (and more in general for all MiLE+ modules) is concentrated
on using alternatively concepts’ definitions and examples for sustaining them. For
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example, once the instructor introduces the benefits of projecting human artifacts taking
into account the usability, it shows examples of poor usability that have a negative impact
on the user experience. In general, the assessment of the concepts is made asking
informally to the learners some questions after each explanation (informal class
questions). For assessing G3_M4 and G4_M4 it is possible to have a class discussion in
order to develop a positive approach towards the advantages of thinking about usability
and for verifying that the learners understand the difference between application-
dependent and independent problems (which is the conceptual background necessary for
understanding MiLE+).

Goals Mapping

G5_M1
CONCEPT | @ oo o
INSIGHT
ENQUIRY
G2 M1
EXPERIENCE .
REMEMBER USE FIND

Il FACT @ CONCEPT 4 PROCEDURE MM PRINCIPLE A ATTITUDE % LEARNING STRATEGY E)COMPLEXGOAL

Figure 31: Module 1 goals mapping

Almost all concepts are in the remember scope, with the exception of G3_M1 which has
the purpose to commit the audience to the importance of usability. For reaching this goal
the instructor and the learners have to comment together a series of examples. Notice
the nature of G4 _M1 which first of all introduces a very important concept and then
through some examples (also commented and explained by the learners) it should create
a new perspective, committing the audience to the new point of view.
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Relationships Diagram

—— @ INFLUENCE
G3_M1
Development of
positive attitude on

usability

G2_M1
Awareness of
features’ methods

G1_M1
Usability definition

G4_M1
Understanding the
difference between

application dependent
and independent

G5_M1
MiLE+ Introduction

Figure 32: Module 1 relationships diagram

The relationships diagram reveals the importance of G1_M1 creating the basis for
understanding the other goals. Another important role is played by G4_M1: indeed,
without the full comprehension of the difference between application dependent and
independent analysis G5_M1 could be hardly understood, and, likewise, the concepts and
activities of other modules. Moreover, G5_M1 is also influenced by the understanding of
the main usability methods (as explained in Chapter 3, MIiLE+ uses some approaches
proposed by other methods). It is also important to point out that G5_M1 is preparatory
to the Module 2, which is devoted to explain in detail MiLE+. In general, each module
finishes introducing the main concepts that will be the focus of the following module.

Resources list

The resources list for Module 1 includes the Slides pack 1 (see Annex B_1), which is used
by the instructor for class lessons and by the learners for revise the concepts. It is also
important that the instructor(s) prepares some examples both of general usability
problems and issues related to application-dependent and independent analysis. For a
concrete understanding of usability background the instructor has to provide the learners
with some readings on usability.
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USE
NAME DESCRIPTION TYPE LOCATION
A set of slides presenting:
- The definition and the history of usability;
Slides - The main usability methods; Content Classroom
Pack 1 - The difference between application-independent +
and application-dependent analysis; Home
- The brief introduction on MiLE+
General Several examples of poor usability, not only related to
Examples of | websites, but also excerpts from other domains (general Concrete
poor interactive and software applications, households’ examples Classroom
usability interfaces...)
Examples of
application- Several examples of application-dependent problems extracts Concrete Classroom
dependent from famous websites. examples
problems
Examples of
application- Several examples of application-independent problems Concrete Classroom
independent | extracts from famous websites. examples
problems
Articles and several chapters of books that introduce the
concept of usability. In particular:
Readings on - Chapter 1-2, Usability for the web, Brinck et al.
o (2002); Content Home
usability

- Chapter 1-2, Usability Inspection methods, Nielsen
and Mack (2004);
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4.2.2 Module 2: MILE+ inspections techniques

Goals and learning path
Module 2 is dedicated to the complete description of MILE+ inspections techniques. It
starts with the definition of the main concepts (such as U-KITs, scenarios, etc.) and it
continues with the explanation of the main inspection techniques (technical inspection and
user-experience inspection). Then a great attention is put both on the process for the
scenario’s creation and on the metrics to evaluate the applications (technical heuristics
and user-experience indicators). The “ideal” process for performing the inspections’
activities concludes this part of the module. Indeed, the module ends with a brief
introduction of the Scenario-based user testing (which is the main topic of the Module 3)
and a recapitulation of the MIiLE+ framework. So, the main learning topics of Module 2
are:

— Defining MiLE+ main concepts (G1_M2);

— Explaining the main inspection techniques (G2_M2);

— Presenting the process for the scenarios creation (G3_M2, G4_M2);

— Presenting the metrics for evaluating the applications (G5_M2)

— Describing the process for performing inspections (G6_M2);

— Introducing the Scenarios-based user testing (G7_M2).

— Recapitulating the MiLE+ framework (G8_M2)

N COARSTATEVENTIEE A crivity flow

TEACHING

TAG STRATEGY 1D STATEMENT TARGET APPROACH ASSESSMENT IMP.
G1_M2 Def_4 Define the MiLE+ All Definitions Informal Class 5
main concept questions
Assess the MiLE+ Definitions + Informal Class
G2_M2 Dex_2 main inspection All questions and/or 5 | —_— e,
h Examples N
technigues Written Exam
n m
Be aware of the Presentation Informal Class X
G3_M2 Pro_1 process for All + " 4 )
- . questions 3
building scenarios Example | " 1 b mae o e
Fixing the process P
Pro Group’s Group | ., | =1 i i
G4_M2 Pra_1 for scenarios All Exercise Questions 4 a
creation <IN
In-depth (O
understanding of Definitions Infol:r:sat:ocr]I:ss 4 8
G5_M2 Dex_3 evaluation metrics All + a N 5 | T e = R g kel
(Technical Examples Class discussion 7
Heuristics & UEIs)
Be aware of the
. process for Guidelines . o ]l pex 2 et @0 e
G6_M2 Gui_1 performing MiLE+ All presentation Class discussion 4

Inspections
Introduce briefly Informal Class
G7_M2 Def_6 the Scenario-based All Definitions Ny 4

: questions
User testing

uoissnosig
sse|n

Informal Class
questions
and/or
Written Exam

suonsan sse|) [ewJaoju]

Assess the MILE+

G8_M2 Ass_1 framework

All Recapitulation

wex3

Table 14: detailed explanation of Module2 goals

Figure 33: the activity flow
of Module 2
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The activity flow for Module 2 is quite heterogeneous in its structure. Indeed, after the
initial definition of the main concepts the path continues using a combination of
conceptual definitions and examples. Moreover, since in this module different processes
are presented (e.g. process for scenarios building), it is very important that learners
practice them. The last step of the learning path is a deep recapitulation of all the
elements composing the MILE+ framework. The assessment is made first of all using
informal class questions and class discussion. It is possible to integrate them making a
written exam after G2_M2 and/or G8_ M2 for verifying if the main concepts are really
assessed. Since the learners exercise in the creation of scenarios the instructors and
tutors have to discuss with them and answer to the questions in order to assess the
process.

Goals Mapping

BE_IiZ y
COMMITTMENT ® % / f
REFLECTION
®
CONCERT GI?.!I G5_MZ GT_lZ G4_l2
INSIGHT -
ENQUIRY —-
Gl M2 GE_I2
EXPERIENCE G o
REMEMBER USE FIND

W FACT @ CONCERT PROCEDURE FRINCIPLE J ATTITUDE d  LEARNING STRATEGY i ) COMPLEX GOAL

Figure 34: Module 2 goals mapping

Main concepts are in the remember scope and it is important to point out the
heterogeneity of problems’ level. Within this module the learning strategy is based on the
alternation of goals that introduce and fix concepts (G1_M2 and G2_M2) and goals that
try to create a new attitude within the learners (G3_M2, G4_M2 and G6_M2). To develop
a new attitude towards usability evaluation the learners work at the experience level
(through groups’ works and class discussions - G3_M2 and G6_M2). Notice the complexity
of G8_M2 which tries to commit learners through the recapitulation of concepts,
procedures, principles and attitudes that lead the MiLE+ framework.
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Relationships Diagram
————@ INFLUENCE

G2_M2
Assessment of
MILE+ inspection
techniques

G5_M2
Understanding
of evaluation metrics

1_M2
G6_M2 | _G8. M2 MiEEI main
Awareness of process MiLE+ Framework concepts
for performing MiLE+ Assessment

G7_M2
Introduction on
Scenario-based user
testing

Inspections

G3_M2
G4_M2 Awareness of process
Fixing the process for for building scenarios

creating scenarios

Figure 35: Module 2 relationships diagram

The diagram reveals the high number of influences among the goals. This means that
there is a correct planning in deciding the goals of the module. In particular, G8_M2 plays
a fundamental role, although chronologically it is placed at the end of the module. In fact,
it helps fixing all the concepts and procedures explained before. Clearly also G1_M2,
which introduces the module, has an important influence in the understanding of the
other goals.

Resources list

The resources list for Module 2 includes the Slides pack 2 (see Annex B_2), which has the
main objectives such as the Slides pack 1 (it is used by both the instructor for the class
lessons and the learners in order to revise the concepts). It is also fundamental that the
instructor(s) prepares some examples of possible problems both of technical and user-
experience inspection. In order to understand MILE+ inspections it is important that
learners read the articles explaining it before, during and after the course.

Luca Triacca Ph.D. Thesis, USI COM 2005 -84-



Web Usability - Enhancing Effectiveness of Methodologies and Improving their Communication Features

USE
NAME DESCRIPTION TYPE LOCATION
A set of slides presenting:
MiLE+ main concepts (Technical Inspection, User-experience
Slides inspection, scenarios, usability kits...); Classroom
Pack 2 Examples of Technical Inspection Content +
Examples of User-experience inspection Home
Process for building scenarios
Introduction on Scenario-based user testing
Examples of
usability
problems Several examples of problems extracts from famous websites Concrete Classroom
related to | related to technical inspection. examples
Technical
Inspection
Examples
usability
problems Several examples of problems extracted from famous Concrete
related to ] . : ; examples Classroom
User websites related to user experience inspection.
experience
inspection
Exercise Classroom
Exercise 1 An exercise related to scenarios building or
Home
Manual MiLE+ inspector manual Content Classroom
+
Home
Articles and books about MIiLE and MiLE+ method. In
particular: Classroom
- Triacca L, Bolchini D., Botturi L., Inversini A, (2004). MiLE: +
Systematic Usability Evaluation for E-learning Web Home
Applications. ED Media 04, Lugano, Switzerland (Awarded
Paper).
Readings on | - Bolchini D., Triacca L. Speroni M. (2003). MILE: a Reuse- Content
usability oriented Usability Evaluation Method for the Web. HCI
International Conference, June 2003, Crete, Greece.
- Cantoni, L., Di Blas, N., Bolchini, D., (2003).
Comunicazione, Qualita, Usabilita. Apogeo (Milano).
- Triacca L., Speroni M., Bramani C., Understanding Semiotic
issues in Usability Evaluation of Cultural Heritage Websites:
the DICE case study, Scoms, University of Lugano. (2005).

Notice that the added value is provided by the MILE+ Inspector Manual (see Annex A),
which includes the library of heuristics, the library of User Experience Indicators,
examples of evaluation and the process guide. Moreover, it includes suggestions and
guidelines for reporting the results and it is important to underline that the manual is

Table 15: Module 2 list of resources

written to facilitate the readers.
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4.2.4 Module 3: MILE+ scenario-based user testing

Goals and learning path
The Module 3 is completely devoted to explaining the Scenario-based user testing, wh
is the third evaluation activity proposed by MiLE+. The decision to dedicate a module

ich
to

this activity is related both to the fact that the user testing has a different nature with
respect to inspections and to the complexity in understanding how to performing the test

(end-users selection, screening, testing, etc.). With respect to the previous method,

Module 3 is less complicated in its organization. It starts with a complete definition

of

scenario-based user testing and then the instructor illustrates both the guidelines for

conducting test and the process for performing it. For achieving these objectives, the

main learning topics are:
— Defining Scenario-based user testing (G1_M3);
— Presenting guidelines for conducting the user testing (G2_M3);
— Presenting the process for the performing the user testing (G3_M2).

ENCOARSTATEVEN TR A ctivity flow

TEACHING
TAG STRATEGY 1D STATEMENT TARGET APPROACH ASSESSMENT IMP.

G1 M3 Def 7 Define the Scenario- Al Definitions Informa_l Class 5
based User testing questions
SSijg?r::soffo'r:‘he Guidelines Informal Class

G2_M3 Gui_2 conducting the Al presentation questions 4
Scenario-based user Examples Class discussion
testing P Def 7 3
Breoigsir?o?f the Definitions Informal Class

G3_M3 Proex_2 P . All + questions and/or 4
conducting a user Examples Written Exam
testing P

Table 16: detailed explanation of Module3 goals Gui_2 [
A 4

Figure 36: th

uolssnosig
sse|n

suol1sand sse|) [ewloju]

e activity flow

of Module 2

The activity flow for Module 2 is simple. Indeed, after the initial definition, for each

concept and process’ step the instructor illustrates some example. The assessment is

made like in previous modules: informal class questions and class discussion. As further

assessment it is also possible to introduce a written exam at the end of the module.

Luca Triacca Ph.D. Thesis, USI COM 2005 -86-



Web Usability - Enhancing Effectiveness of Methodologies and Improving their Communication Features

Goal Mapping

CONCEPT 68,“ ...........
INSIGHT
ENQUIRY
G2_M3 G3_M3
EXPERIENCE * *
REMEMBER USE FIND

W FiCT @ CONCEPT 4 PROCEDURE MR PRINCIPLE A ATTITUDE Y  LEARNING STRATEGY i)COMPLEXGOAL
Figure 37: Module 3 goals mapping
Also in the case of Module 3 the goals are in the remember scope, as the very practical

nature of user testing, G2_M3 and G3_M3 are related to procedures and correlated by
examples.

Relationships Diagram

—@ INFLUENCE

G3_M3 G1_M3
Awareness of the Definition of
process for conducting Scenario-based user
user testing testing
G2_M3

Guidelines for
user testing

Figure 38: Module 3 relationships diagram

The diagram in this case is very simple and shows the centrality of G1_M3 which
influences the other goals. The guidelines for conducting the user testing could impact the
process in terms of performances. For example, if a guideline states “you have to

carefully select your end-users”, you have to take into account it at the beginning of the
test (selection phase).
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Resources list

The list comprises the Slides pack 3 (see Annex B_3), which includes slides presenting the
definition of Scenario-based user testing, important guidelines for conducting the test and
the process. Slides pack 3 is also used both by the instructor for the class lessons and by
the learners for revision. Another important learning resources are videos presenting
examples of tests. In order to go in depth in details it is very important to provide the
learners with readings on user testing.

NAME DESCRIPTION TYPE LOCL;"AS'I'EION
Slides A set of slides presenting the Scenario-based user testing, the Content Classroom
Pack 3 guidelines and the process for conducting it. +

Home
Examples of i . . .
user testing | Videos showing user testing. In particular: Videos
- Flash Usability Highlights Video: film clips from user testing examples Classroom

of Web-based applications, by J.Nielsen.

Articles and books’ chapters about user testing. In particular:
- Kuniavsky, M., (2003). Observing the User Experience.
Morgan-Kauffmann. Home
- Molich R., Nielsen J., 230 Tips and Tricks for better Usability Content
Testing, NNGROUP Report -
www.nngroup.com/reports/tips/usertest, California.

Readings on
user testing

Table 17: Module 3 list of resources
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4.2.4 Module 4: MILE+ in practice

Goals and learning path

After an introduction dedicated to the “ideal” structure of the usability report, Module 4 is

completely reserved to the practice of MiLE+. The learners’ practice is gradual: they

starts with a simple and individual usability evaluation (normally they analyze part of an

application); afterwards they have to perform a real usability evaluation (normally this

activity is performed in groups of maximum 3 learners). This means that they have to

discover problems, analyze and report them. So, the main learning topics of Module 4

are:

Reporting usability: practical tips (G1_M4);
Individual training (G2_M4);

Group training(G3_M4).

Activity flow

rewioyu]

TAG S:II:FEl:'(IESGI$(iD STATEMENT TARGET APPROACH ASSESSMENT IMP.
Definitions
Be aware of the + Informal Class
G1_M4 Gui_3 “ideal” usability All Guidelines N 4 Q
report ‘s structure + questions % o
Examples Sy
To be trained on o &
MiILE+ Inspections Individual case Individual a
Single study Questions
G2_M4 Pra_2 Check the Student (a section of a + 4
understanding on website) Tutoring
MiLE+ method | | |\ 1 e
To be trained on a Group questions
complex usability Yy
;‘{Ellguftlon using Group case Tutoring
G3_M3 Pra_3 All study + 5
Check the (collaborative) Results_ Groups
understanding on Presentation || P e
MiLE+ method (written & oral)
2
22
o @
2¢
Table 18: detailed explanation of Module4 goals § 7
oy
=]

sSuol3lsanp anoaop 4o

renpiaipul + Burioing

Figure 39: the activity flow

of Module 4

In their practice the learners are helped by tutors. Tutors have the role of answering
questions and verifying the level of the learners’ understanding. The final assessment is
provided by a presentation which should be both written (the usability report) and oral

(the presentation of the main results obtained).
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Goal mapping

INSIGHT
ENQUlRY_(t_tb)

EXPERIENCE

G1_IM4 62_IM G3_I

REMEMBER USE FIND

W r:C7T @ CONCERT 4 EROCEDURE W PRINCIRLE M ATTITUDE W LEARMING STRATEGY iJCD‘.’PLE.‘( GOAL
Figure 40: Module 4 goals mapping

As main objective the goals of practicing are to force the learners to use the method
applying all the concepts, principles and attitudes learned in the previous modules. They
analyze the applications starting from their own experience and through the action (the
evaluation) they become committed to the validity both of the method and the learning
path. It is important to point out that through the practice the learners generate new
knowledge (for example often it happens that the learners discover new heuristics).

Relationships Diagram

— @ INFLUENCE

G3_M4 G1_M4
Collaborative training Awareness of
on MiLE+ report structure
(collaborative case
study)

l

G2_M4
Individual training
on MiLE+ (individual
case study)

Figure 41: Module 4 relationships diagram
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The relationships diagram shows both the influence that G1_M4 has on practice and, most
importantly, the influence of G2_M4 on G3_M4 (the ability of conducting a usability
evaluation increases along with the experience of doing it).

Resources list

The list for the Module 4 includes resources to primarily understanding the reports
structure. However, it is important that the instructor and the tutors prepare a list of
applications to assign both for individual and for collaborative case studies (clearly the
learners can choose the application to analyzed).

USE
NAME DESCRIPTION TYPE LOCATION
Slides A set of slides presenting the “ideal” report structure. Content Classroom
Pack 4 +
Home
Examples of
usability Examples of good usability reports. Content Classroom
reports +
Home
List of A list of applications for individual and groups case studies Exercise Home
applications
rsaanbl?ﬁtly on The r_n_anl_JaI describing in detaills the guidelines for reporting Content Home
reporting usability issues and the report’s structure.
Articles about usability report and user testing.
In particular:
- Bolchini D., Colazzo S. (2003), Guidelines for describing
usability problems, HCI International Conference, June, Crete,
Greece.
- Dumas, J., Molich, R., & Jeffries, R., (2004). “Describing
Readings on | usability problems: are we sending the right message?”.
reporting Interactions, Volume 11, Issue 4 July + August 2004. Content
usability - Molich R., Nielsen J., 230 Tips and Tricks for better Usability Home
Testing, NNGROUP Report -
www.nngroup.com/reports/tips/usertest, California.
- Tognazzini B., How to Deliver a Report Without Getting
Lynched, ASKTOG Column2001
www.asktog.com/columns/047HowToWriteAReport.html .

Table 19: Module 4 list of resources
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4.3 Learning@MiLE+: the courses

This section is dedicated to present four case studies of MIiLE+ courses. The target of the
courses is different as well as the time at disposal. Notice that the learning goals and the
modules used for every course are selected from those proposed within the section 4.2.
Also the selection of the topics as well as the type of learning paths have been made
taking into account both the learners’ typology and time.
The courses have been entitled:

—  MiILE+ full experience;

— 8 MILE+: usability crash-course;

—  MiLE+ 4you: usability crash-course;

—  MILE+ online course.

4.3.1 MiLE+ full experience

The MILE+ full experience course provides both the conceptual tools and the practice to
become a usability evaluator. In taking this course the participants understand in-depth
what usability is, its importance and how to use MiLE+. Moreover, they develop a group
or personal project which consists of the complete evaluation and reporting of an
interactive application. The course length varies from 28 to 36 hours (including ex-
cathedra lectures and tutoring); the homework is not included in this range (normally it
could vary from 20 to 30 hours pro student, in order to accomplish both the individual
case study and the group case study).

Target and situation of usage

MILE+ full experience course has been conceived for students at a university master level
as well as practitioners. Indeed, this type of course needs a certain experience in design
and/or in development of interactive applications.

The course has been tested with two master classes:

— Usability Lab course: the participants were Students in the first year of TEC-CH
Master (Technology-enhanced communication for cultural heritage) at the
University of Lugano.

— Usability of interactive applications: the participants were Students in the first
year of the Master in Computer Science Engineering at the Politecnico of Milan,
campus of Como.
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Selecting modules, learning goals and activity flow

All the modules, learning goals and paths are used to assemble the MiLE+ full experience
course. The only variation could be situated in Module 4 (practice) where it is possible to
select individual training, the group training or both.

MODULE 1 G8M2 MODULE 3
Recapitulation MiLE+
framework \
G1_M3
* Defining Scenario-
based user testing
G7_M2
Introducing
Scenario-based user |
testina
G2_M3
G1_M1 I GuidelinE§ for
Defining usability G6_M2 user testing
Process for
performing ¢
inspections
G2_M
= - G3_M3
Introducing usability I presentin’g process \
G5_M2 for the user testing \A
I Presenting the G1_M4
metrics Reporting usability
G3_M1
Examples of I
poor usability
G3_M2; G4_M2 G2_M4
Prqce§s for Individual Training
scenarios’ creation
G4_M1
Application I
dependent and G2 M2
independent analvsis MiLE+ inspections
¢ techniques
I
G5_M1 G1_M2
Introducing MiLE+ I Defi'ning MiLE+ G3_M4
g main concepts Group training
MODULE 2 MODULE 4

Figure 42: activity flow of MiLE+ full experience course.

Scheduling

As said before this course passes through all the modules. Notice that the hours for
completing the course can be organized in different ways. For example the course
Usability lab has been taught in ten days.

The Figure 42 shows that the first four days are devoted to lectures that include learning
topics and goals from Module 1 to Module 3. It is important to point out that in parallel
the students start with the practice (Module 4), in particular the individual evaluation.
During the following three days the students can receive several tutoring sessions and
have time for a class discussion. The last day is devoted to the groups’ presentations:
each group has 15 minutes to present the main results of their evaluation and they have
to deliver the usability report.
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Date Schedule | Hours | Activity Type | Theme Homework
10 Dec. 12.00- 4 Lecture Course intro & usability foundations o Assignment “Fnformal
16.00 avaluation”
(individual}
13 Dec. 8.30 - 4 Lecture MILE + Usability Evaluation: Inspection & Delivery (in class)
12,00 & Technical inspection “Infarmal svaluation”
& Assignmaent "Usabiity
Evaluation Projact”
(teamwark)
14 Dec, 6.30 - 4 Lecture MILE + Usability Evaluation: Inspection
12.30 o User-experence inspection
15 Dec. 13.00 - 5 Lecture Scenario-based user testing
18.00 Reporting usability
17 Dec. B.30 - [ Tutoring Maorning: Class Group Tutoring
10,30
14.00 - Aftemnoon: Tutedng for user testing
16.00
20 Dec, 9.00 - 2 Tukaring Class questionsBanswers
11.00
21 Dec O.0d0- 2 Tutoring Class Group Tutoring & course wrap-up
11.00
22 Dec. 13.00 - 3 Prasentation Praject Group Presentalions Delivery “Uzability Evaluation
15.00 Project” (teamwork)

Figure 43: detailed scheduling of Usability lab course.

Another possibility for scheduling the MILE+ full experience course is a semester. An
example of this program is the course Usability of interactive applications here below.

Date Hours Theme Assignment

Fri 18 March 8,30-12,30 Introduction

Fri 1 April 8,30-12,30 Usability foundations

Fri 8 April 8,30-12,30 MILE+: main concepts and Assignment Group
technical inspection project

Fri 15 April 8,30-12,30 User-experience inspection and
Reporting usability

Fri 22 April 8,30-12,30 | User Testing - examples

Fri 29 April 8,30-12,30 | Questions-Answering

Fri 6 May 8,30-12,30 Written exam

Fri 13 May 8,30-12,30 | User Testing - guidelines

Fri 20 May 8,30-12,30 | Tutoring

Fri 27 May 8,30-12,30 | Tutoring

Fri 10 June 8,30-12,30 | Wrap-up, Questions & Answering Delivery of usability

report
Fri 17 June 8,30-12,30 Project presentations
Fri 24 June 8,30-12,30 Project presentations

Figure 44: detailed scheduling of Usability interactive applications course.

The only substantial difference is the written exam positioned at half-way through the
course.

It is important to underline that the participants of this course received all the learning
resources presented in section 4.2.
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4.3.2 8 MiILE+: usability crash-course

This course is devoted to provide learners with the main concepts and procedures of
MiLE+. In a full-immersion day, the participants are trained on the inspection techniques
(technical inspection and user-experience inspection) and they can also practice them. At
the end of the day they will have the sufficient knowledge for performing a simple
application inspection.

Target and situation of usage

In general, the main target of this course are people without experience in usability.
Indeed, this course has been organized thinking on bachelor and master students.

The first edition took place the 24™ of April 2005 and the participants were 2nd year
Bachelor Students, with no experience in design and evaluation of interactive
applications.

Selecting modules, learning goals and activity flow

Considering the target and the purposes of this course, all the contents of Module 1 and 2
and a short version of Module 4 are used. The Scenario-based user testing is not
introduced, given the complexity of the topic and the lack of time. Consequentially, the
full-immersion day is divided in three parts. The first one is dedicated to the Introduction
on usability, the second one to the MiLE+ Inspection techniques and the final part to
exercise the new knowledge.

MODULE 4
MODULE 1 G8_M2
Recapitulation MiLE+
framework \
N G2_M4
Individual Training
G6_M2
Process for
performing
inspections
G1_M1
Defining usability |
| G5_M2
Presenting the
G2_M1 metrics
Introducing usability |
G3_M1 G3_M2; G4_M2
Examples of Process for
poor usability scenarios’ creation
G4_M1
Application G2_M2
dependent and MiLE+ inspections
independent analvsis techniques
G5_M1 G1_M2
Introducing MIiLE+ g Defining MiLE+
> main concepts

MODULE 2

Figure 45: activity flow of 8MiLE+ usability crash course.
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Clearly, the contents of Module 1 and 2 are described less in detail with respect to the
course MILE+ full experience. This choice is also due to the time at disposal for explaining

each basic concept.

Scheduling

As previously mentioned, the full-immersion day is divided in three parts. Therefore, the

final scheduling takes into account this precondition.

HOUR THEME ACTIVITIES TIME

2.00 - 9.10 Introduction Course outline and organization

9.15-11.00 Usability Foundations (Definition, Main Usability | 20°
methods...)

(break at 10) Introduction on Examples of poor usability 20°

Usability Application independent Problems

- Examples 25"
Application dependent Problems
- Examples 25
Brief Presentation of MILE+ method 15

11.00 - 11.10 coffee break
Introduction 5

11.10 - 13.10 Main Concepts 30°
- Scenarios

(break at 12.10) MILE+: a systematic - Usability Evaluation Kit {U-KIT)

method for usability Technical Inspection 257
evaluation - Examples of Technical Heuristics

User Experience Inspection 25°
- Examples of User Experience Indicators
How to build scenarios 20°
Synoptic Picture (MILE+ recapitulation) 5

13.10 - 14.30 lunch
Explanation of the main Heuristics and User | 1h

14.30 - 18.15 Experience Indicators

MILE+ in practice

(break at 16.00) Scenarios Building 45’
Individual Evaluation of a section of a given | 2h
website

18.15 - 18.30 Discussion & recap Overall discussion & recapitulation 15"

Figure 46: 8MiLE+: usability crash-course detailed scheduling

As the Figure shows, the duration of the modules’ contents have been adapted
considering the time at disposal. It is important to point out that the participants also
received the learning resources, in particular:

—  course slides;

—  articles both on usability and on MiLE+;

MiLE+ libraries (technical heuristics and user experience indicators);

examples of evaluation.
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4.3.3 MIiLE+ 4you: usability crash-course

This half-day course (4 hours) has the main objective to introduce MILE+ in a context
such as conference workshops, tutorials or seminars. Therefore, considering the target
and the time at disposal it is not possible to provide an in-depth course but just an
overview of the method. An important element is the interaction between the instructors
and the audience. In this context it is always very useful and interesting to discuss the
method and its approach to the usability evaluation (it is one of the key moments for
assessing and promoting the features of the method).

Target and situation of usage

The target of this course are practitioners and professionals not only in the field of
human-computer interaction (e.g. interface designers, developers...) but also project
managers that do not have a specific background (e.g. cultural heritage experts). Indeed,
this course has been experimented in two circumstances:

— VAST 2004 Conference tutorial (December 2004): it was organized within the 5th
International Symposium on Virtual Reality, Archaeology and Cultural Heritage.
The participants were cultural heritage experts;

— Swiss Usability Professional Association (SWISSUPA) course (December 2004): it
was organized by TEC-Lab of the University of Lugano and the participants were
practitioners in the field of web design, software development and usability
evaluation.

Selecting modules, learning goals and activity flow
To create this course a short version of Module 2 including a brief introduction on usability
evaluation (excerpts from the Module 1) are used. In particular, we highlight two main
concepts:

—  the importance of using scenarios in usability evaluation;

—  the conceptual difference between technical and user experience inspection.
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MODULE 1 GgM2
Recapitulation MiLE+
framework

A

G5_M2
Presenting the
metrics

G1_M1
Defining usability

G2ML G3_M2; G4_M2
Introducing usability Process for

scenarios’ creation

A 4

G5_M1
Introducing MiLE+

G2_M2

MiLE+ inspections
techniques

G1_M2
Defining MiLE+
main concepts

MODULE 2

Figure 47: activity flow of MIiLE+4 you usability crash course.

Scheduling

The four-hour-course scheduling starts with a brief introduction both on usability and on
the MILE+ method. However, the course focuses on the MiILE+ presentation. As said
before, in this context it is very important the interaction with the learners. So, after the
explanation of each concept the instructors discuss it with the participants.

HOUR THEME ACTIVITIES TIME
9.00-65.10 Introduction - Course outline and organization
9.15 - 10.00 B Usability Foundations (Definition, Main Usability | 20°
methods...)
Introduction on
Usability - Brief Presentation of MiLE+ method 25"
10.00 - 10.10 coffee break
- Introduction 10°
10.10 - 12.30 - Main Concepts 30°
Scenarios
(short MILE+: a systematic - Usability Evaluation Kit (U-KIT)
break at 12.30) method for usability . Technical Inspection 30°
evaluation - Examples of Technical Heuristics
- User Experience Inspection 30°
- Examples of User Experience Indicators
How to build scenarios 20
. Synoptic Picture (MILE+ recapitulation) 20°
12.30 - 13.00 Discussion & recap . Overall discussion & recapitulation 30°

Figure 48: detailed scheduling of MiLE+ 4you: usability crash-course.
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4.3.4 MiLE+ online course

MiLE+ online course has been developed within the USABLE project (funded by the Swiss
Virtual Campus initiative - S-3-002, www.usableproject.net). This project is developing a

blended learning course on how to evaluate the usability of web applications. The course
will act as a bridge for knowledge transfer from universities and scientific centres (where
usability methods are mainly elaborated and validated) to professionals working in the
new media industry (user experience designer, communication experts, interaction
designers, web developers). In fact, the modular structure of the course will enable not
only to organize usability course in a richer and more flexible way in the universities, but
also to reuse selected modules for continuing education curricula and courses for
professionals in the field of website design and usability evaluation.
The target public are students in computer science and communication sciences (both in
the universities and universities of applied sciences) as well as professionals in the new
media and electronic publishing industry.
The usable learning modules are seven:

— Usability foundations

— Usability inspection methods;

— User testing and empirical testing;

— Reporting usability

— Usability for cultural heritage websites;

— Usability for banking websites

— Usability and accessibility

Each module have the same contents and structure: a short video introducing the
module, the content (divided in lesson, slides for revision, references and resources), a
questions-answers section (FAQs, Rehearsal questions, Forum), a glossary, learning
objective and instructors, the access to the Virtual Usability lab (see Chapter 3) and
assignments (individual and collective).

Selecting modules, learning goals and activity flow

MiLE+ method is the core content of the Inspection methods and, after an introduction
about existing inspection methods, it is fully presented. Therefore, the learning topics are
those of MILE+ Module 2 (from G1_M2 to G1_M8) and Module 4 (from G1_M4 to G3_M4)
. Moreover, the domain analysis reported in the Usable module Usability for cultural
heritage is entirely based on MiLE+. Also Usability foundations and Reporting usability
have a learning structure similar to the approach presented in this Chapter (in particular
G1_M1 and G1_M4). The assessment is included in each Usable module: thanks to the
guestions-answers sections (in particular the forum) the learners can interact both with
other learners and with instructors and tutors.
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Figure 49: activity flow of MiLE+ online course.
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Chapter 5:

Validating MiLE+

Summary:
The aim of this Chapter is to validate the MIiLE+ method. The goals of the validation are
three:

— assess the learnability and applicability of the method;

— verify the effectiveness and the efficiency of the method;

— measure the reliability of the method.

The Chapter describes in a detailed way the experiment carried out in order to achieve
the goals above and it is based on three main hypothesises:

— Effectiveness and efficiency Hypothesis;

— Inter-group agreement on findings Hypothesis;

— Intra-group agreement on findings Hypothesis.

The final part of the Chapter is completely reserved for the results of the experiment that
will demonstrate the mentioned hypothesises.
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5.1 The importance of validating MiLE+

As presented in the previous chapters, MIiLE+ has been proposed to help usability

evaluators to perform their evaluation in a systematic and efficient way providing them

with several usability tools. Moreover, it is important to keep in mind and point out that

MiLE+ has been developed to be reusable by different evaluators. To verify and assess
the reusability of the MiILE+, a Validation Experiment has been carried out, in which two

groups of evaluators with different backgrounds have inspected the section “Collection” of

the Cleveland Museum of art website.

The main goals of the MILE+ experiment are:

1.

To assess the learnability and applicability of the method: it is important to
validate the teaching strategies proposed in Chapter 4 and to verify if the support
material (see Annex A) is able both to clearly explain the method, and to really
help the inspector during the analysis. This goal is a macro-goal that can be
verified through goals 2. and 3.

To verify the effectiveness and the efficiency of the method: a usability method is
effective and efficient if it allows the inspector to find the higher possible humber
of problems as possible in specific conditions (e.g. time at disposal).

To measure the reliability of the method: the reliability is the characteristic of a
result to be reproduced. In the context of validating MILE+ the goal is to
determine if the inspectors performing a usability evaluation inspection at the
same conditions (time, website, material at disposal, etc.) are able to produce
results that should be comparable and similar. For reaching this goal we have
developed a conceptual approach to discover the reliability within a group of
inspectors and among different groups. Indeed, the literature is not convincing
and it does not offer a suitable approach for the reliability assessment within
experiment similar this explained in the Chapter.

Learnability and

Applicability of MiLE+

/ \ =P Research Questions

Effectiveness Reliability

v

and efficiency

Experiment’s goals

Figure 50: Relationships between experiment’s goals and the impact on the Research Questions
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Figure 50 shows the relationships between the experiment’s goals and the Research
Questions. As said before, there is a strong correlation between the verification of the
method’s learnability and applicability and the other two goals. Moreover, it is possible to
measure the reliability of taking into account the problems found by the evaluators
(effectiveness) and verifying the degree of agreement in the evaluators’ judgments and
findings.

Considering the Research question about the possibility to effectively communicate (and
teaching) the MILE+ method the experiment has been conceived to try to answer this
crucial question.

5.2 The Experiment

In order to validate the MIiLE+ method a comparison study involving a total of 29 students
has been conducted. These students coming from two different Universities and they have
a different background. The first group, called Como Group consisted of 16 students of
the Usability Project class: they are at the first year of the Master program in Computer
Science Engineering at the Politecnico di Milano (campus of Como). The second group,
called Lugano Group, consisting of 13 students of the New Media Theory class: they are at
the second year of the Bachelor program in Communication Sciences at the University of
Lugano. As explained more in detail in Paragraph 5.3, the validation metrics were defined
along three major dimensions: Effectiveness and efficacy, Intra-group agreement on
findings, Inter-group agreement on findings. As previously presented, the effectiveness
and efficiency refer to the number of problems found considering several (restrictions
such as time at disposal). In other words, it is possible to define the effectiveness as
problems recall (that is the proportion of relevant issues that are discovered by the
inspectors).

Inter-group agreement on findings refers to the reliability of the results considering the
common issues discovered among the groups. Intra-group agreement on findings
measures the reliability within each group. In other words, the agreement on findings
concerns the problems precision which is the degree to which a measurement (problems
discovery) is derived from a set of observations having small variation.

For each dimension a specific hypothesis has been tested:
— Effectiveness and efficiency Hypothesis: as a general hypothesis we predicted
that the Como Group should have been more effective compared to the Lugano
Group. This consideration is related to the students background: the master
students of Politecnico di Milano are experienced designers with respect to the
bachelor students from Lugano (for an in-depth description of the two students
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group see paragraph 5.2.1). Before the experiment, we predicted that also within
the Lugano Group it could be possible to verify a difference in number of
discovered problems. Indeed, the Lugano group has been split in three sub-
groups (called MiLE+2h, MiLE+4, MILE+8h): each sub-group received a different
training (see paragraph 5.2.1), so it should be possible that inspectors belonging
to MiILE+8h group (which received a more complete training) found more
problems with respect to MiLE+4h and MiLE+2h inspectors. It is assumable that
considering the time at disposal for performing the experiment, the inspectors
should have decided to perform only the technical inspection, which is more
efficient and effective in a short time. Indeed, in Chapter 3 we have pointed out
that the Technical Inspection is the quicker and cheaper activity to identify
problems (but it is more superficial).

— Inter-group agreement on findings Hypothesis: the agreement’s results of
Lugano and Como groups on common problems should demonstrate that if a
problem is found by an inspector, it is detected by many others (high level of
agreement and reliability).

— Intra-group agreement on findings Hypothesis: considering the training received
it is possible to expect that the Lugano Group’s inspectors should be more
reliable. In fact, the training for this group has been more structured and,
theoretically, the inspectors should have reached a similar level of understanding
and applicability of the method.

Also in this case, there should be a certain difference between the sub-groups of
the Lugano Group. However, this difference should not be impressive.

Moreover, we have an additional hypothesis related to the capability of MILE+ to guide
inexperienced evaluators in finding navigational problems (navigational problems
discovery hypothesis), that are very difficult to detect for people who do not have practice
in design of hypermedia applications. In general, other methodologies do not provide
sufficient tools and procedures to detect these types of issues. On the contrary, MiLE+
offers several heuristics and guidelines to discover them.

In the following paragraphs is described the experimental method adopted for testing
these hypothesises.
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Method

Participants and learning paths

As presented earlier in the Chapter, the participants have been selected considering
different backgrounds and overall experience especially in design of interactive
application. This kind of selection allowed verifying if the method is really learnable and
reusable.

Description of the Lugano Group (2nd year Bachelor’s students of the New Media Theory

class

The inspectors of this group, composed of 13 students, are inexperienced designers and
did not have any practice neither in usability evaluation nor in design of interactive
applications. Notice that the students had participated to the 8 MiILE+: usability crash-
course (see Chapter 4) with some change in the learning path. Indeed, this group has
been split in three sub-groups called MiLE+2h, MiLE+4h and MiLE+8h. The goal of this
further division is to provide usability training at different levels in order to measure the
reliability considering different learning paths (see Chapter 4). The first group (MiLE+2h)
had two-hour of general overview on usability evaluation, the second group (MiLE+4h)
had a four-hour complete training on the MIiLE+ inspection techniques and the third group
(MiLE+8h) besides the inspection techniques had a four-hour practice on a given website.
All the inspectors have received the same learning material and between the training day
and the inspection day they had one week to study it. The learning material consisted of:

—  MIiLE+ description: an article describing the methodology;

— Library of Technical Heuristics: the list of technical heuristics, divided into design
dimensions (e.g. content, navigation, interface design, etc.) including guidelines
and examples for applying them;

— Library of User Experience Indicators (UEIs): the list of UEIs explained in details;

— MiLE+ Examples of use: two different documents with examples of use both
related to the Technical Heuristics and the User Experience Indicators.

— Hand-outs of the course: the slides of the course were given to the inspectors;

— Online Course: a ‘“special” release of the USABLE online course

(http://athena.virtualcampus.ch/webct/logonDisplay.dowebct) has been created

for the experiment. This release called Usability Crash-course provided the
students with online contents (e.g. video presentations, articles...) on usability
foundations and the MiLE+ method.

It is possible to schematize the learning path of Lugano Group as follow:
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Figure 51: the scheduling for the Lugano Group’s training.

Description of the Como Group (students of 1% year of Master in Computer Science

Engineering: Usability project Class)

The Como Group was composed of 16 Master’'s students. They were experienced
designers but with no experience in usability evaluation. To assess the “real” potential in
learnability of MIiLE+ and the usability of the support material (e.g. inspector manuals,
see Annex A) this group received a less structured training with respect to the Lugano
Group. Indeed, a “virtual training” has been created to help the students in understanding
the method. The virtual training was structured as follow:

— Online Course: the same release of the USABLE online course
(http://athena.virtualcampus.ch/webct/logonDisplay.dowebct) used by the

Lugano Group students;
— Online Forum: a forum to allow the students interacting with the tutors and other
students (http://hocl.elet.polimi.it/webboard/wbpx.dll/~progettousabilita04-

05/login);

All the inspectors had the possibility to meet the tutors once before the inspection day in
order to have an in-depth explanation on the method and on the support material (two-
hour-session for Questions & Answers). Moreover, the inspectors received the same
learning material of the Lugano Group (MiLE+ description, Library of Technical Heuristics,
Library of User Experience Indicators, MiLE+ Examples of use).
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It is possible to schematize the learning path of the Como Group as follow:

4 April - Q&A

I

28h March 2005

Activity

28 March - 10 April 2005
Two Weeks of Study

11 April 2005

Inspection Day

Figure 52: the scheduling for the Como Group’s training.

Experiment Procedure and Data collecting

Both groups have followed the same experiment rules. All the inspectors have a

maximum of three hours to perform a usability inspection of the section “Collection” of

the Cleveland Museum of art website (www.clevelandart.org/index.html). The inspectors

principally evaluated the Collections’ section even though part of the study was also on

the navigational paths from the home page to the Collections’ section. The decision to

concentrate the evaluation only on this section is due to the time at disposal (they did not

have enough time to evaluate the entire application) and to the need of collecting

homogeneous results (on the contrary it could have happened that the problems would

have been too much fragmented on several website’s sections). To facilitate the gathering

of the data every inspector received the same report template a couple of days before the

experiment. The description of each problem had the following structure:

— NAME: the name of the problems;

— DIMENSION: the dimension the problem refers to (e.g. Content, Navigation,

Semiotics...);
— DESCRIPTION: a short description of the problem (maximum three lines);
— URL: the location of the problem. If a problem came out at difference instances

(e.g. font size too small in different pages), they had to insert minimum two URLs

and explain the repetitiveness of the problem.

Example of Problem’s presentation:

— NAME: Intuitiveness of Homepage’s main menu
— DIMENSION: Interface Design (Semiotics)
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— DESCRIPTION: the homepage’s main menu is indeed not intuitive at all. It
presents 11 images which hided the links to the main section. The problem is that
on the one hand the images are not predictable (it is very difficult to understand
which the content behind the images is); on the other hand the images change
their place randomly.

— URL: http://www.clevelandart.org/index.html

It is important to point out that the inspectors did not know the website they would have
analyzed before the inspection day. Indeed, 10 minutes before the inspection they
received both detailed information on the application (e.g. application’s goals, section to
analyze...) and the description of a macroscenario. The goal of the macroscenario was to
have an idea of the museum’s collection. Each inspector had also the possibility to refine
the macroscenario into several (sub) scenarios for performing a more precise evaluation.
Since the inspectors performed the evaluation at the same place and time (Lugano Group
April 29 from 4 pm to 7 pm and Como Group the April 11 from 1 pm to 4 pm) they were
severely controlled by an experiment’s supervisor.

The application

The Cleveland Museum of Art website presents three main sections: Collection, Search
and Events. The section Collection exhibits the artworks of the museum. The artworks are
organized in 19 sub-collections divided in geographical collections (from the African Art to
the Korean art) and works types collections (from Drawings to Textiles). For each artwork
an overview and detailed information are provided.

The Search is a very heterogeneous section which provides a lot of general information
about the Collections, the Special Exhibitions, on how to plan a visit, etc.

The Events offers the events calendar and the events divided by type (e.g. Events for
families, Events related to the special exhibitions, etc.).

The choice of using the section Collection within the experiment is related to its dimension
and to the number of information available. Indeed, the Collection is an information
intensive section and it is particularly suitable for being exhaustively analyzed in a limited
amount of time. Moreover, this section presents also several interactive features and it
gives to the inspectors the possibility to find problems taking into account different
dimensions.
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Figure 53: the main page of the section collection —
www.clevelandart.org/Explore/

Data Coding

For each participant, the inspection report was analyzed by a usability evaluation expert
(called experiment analyst). The experiment analyst has both a strong knowledge of the
MiLE+ method and usability analysis/problems reporting. Before explaining in-depth the
activities carried out by the analyst, it is important to point out the substantial and
conceptual difference in the definition of what a problem is. In this study, for the sake of
data analysis, a division between instance of problem and problem has been made. It is
possible to define this difference as follow:

— Instance of problem: it is a single and atomic unit or exemplar of problem. For
instance, during the usability analysis of a website an inspector could find that in
page a, in page b, c.... the font is unreadable (because the font is too small). So,
in the evaluation matrix he reports that there is an instance of problem related to
the font size in page a, in page b, c, etc.

— Problem: it can be both an aggregate of instances of problem and a single
problem. To be an aggregate means that once the inspector identifies several
instances of problem he can homogenize them into the concept of problem.
Taking again the example of the Font size in page a,b,c, etc. above presented, it
is possible to uniform it in the problem “Font Size too small”. Indeed, they have
the same nature and solution. A single problem is a problem which can not
instantiated since it is the only one in the entire section under analysis.
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The data coding performed by the analyst passed through three main activities.

1. The first activity performed by the analyst was the reporting of all the problems’
instances. So, starting from the inspectors’ evaluation reports, the analyst has
completed a matrix inserting all the instances of problems founded by each
inspector. The output if this activity was a list of problems’ instances.

2. The second activity was to homogenize the results of each inspector. The analyst
grouped all the instances of problems. The output of this activity was a list of all
the problems detected by the inspectors within the three hours of the

experiment.

3. The third activity was assessing the problems’ distribution. The analyst assigned
for each problem the values 1 (problem found) or 0 (problem not found)
considering each inspector. The output of this activity was a matrix reporting the
problems and the distribution for each of them.

Name of the Problem Inspectors
id_problem | Problema / Ispl (lsp2 lsp3 lspd (lspS (lsph Ylsp? (lspi
A | ewviias s bu2emee g
2 | Convengionalitd mera dells bome page 1 1 1
3 | Bighlighls in haamipge [& finisira) 1
A | kit rreental mhap
5 | mmin manou L 1 L 1 1 1 1
6 | tappres # ki by COleCtang 1 1 1 1
7| cagerti delle colezioni 1
8| codusioni 1 1 1 1 1 1 Problems’
8| Completezza delle k3te dele collezion 1 distribution
W0 | sl sicati = 1 pebride A riletimanta] T 1 1
13| Backward naigaion T 1 1 1 1 1 1 1
[ topics 1
TS | pregentala Ly Foia) 1
V6 | ato 4 desira] 1 1 1
17 | oggeni (o2 15001560 1 1 1
8| pocarends 1 1 1
24 [ blp_) b 1 b 1
3 cardan stk TOpPD ALy Segh slenchi | | | | LI | "L |

Figure 54: excerpts of the Como group final matrix

These activities were performed for the analysis of both the Lugano and Como Group.
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5.3 Results

5.3.1 Effectiveness and efficiency Hypothesis

To verify the effectiveness and efficiency of MiLE+ we consider three measures:
— Average Performance;
—  Number of problems found by the inspectors;
— Number of problems detected by a single evaluator (individual effectiveness) and
number of problems found in one hour (efficacy).

Average Performance

The first measure considered in our experiment to establish the effectiveness and
efficiency corresponds to the average performance obtained by the inspectors of the
Lugano and Como groups. The performance of a single i-th inspector is defined as follow:

Where:

Pi : performance of i-th inspector;

X; : problems discovered by i-th inspector;

Np: number of problems (which is the total number of problems detected by all the

inspectors, see next page “Number of problems found by the inspectors”).

So , it is possible to define the average performance each single group as follow:
X
AP, = —
N p
Where:

APy : average performance of the group;

X : average of discovered problems by the group’s inspectors;

N 0" number of problems.

The results obtained by the two groups are:
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Group AP
MiLE+ Como group 34,38 %
MiLE+ Lugano group | 37,32 %

Table 20: mean of usability problems
found by a single inspector

The mean number of usability problems found by a single inspector was respectively
34,38% (Como group) and 37,32% (Lugano Group) of the total number of problems.
These results point out the fact that the method should have been understood by the
inspectors. Compared to the results obtained by other experiment, in particular Nielsen
experiment (Nielsen 1994, pag.44) where the average was 29%, the method seems
allowing the inspectors to find in average more problems. It is very interesting to
highlight that the mean is similar among the two groups. This means that the method
was understood and employed almost in the same way and the effectiveness of the
inspectors is comparable.

Number of problems found by the inspectors

The number of problems found by the inspectors is the total of different problems
detected in the Collection’s section by the inspectors during the three hours of
experiment. This number is obtained after the activity of results homogenization made by
the analyst.

The numbers of problems are:

Group # of problems
MiLE+ Como group 42
MiLE+ Lugano group 27

Table 21: total number of problems found by the two groups

There is a great difference between the two groups. The Como inspectors found a total of
15 problems more than the Lugano inspectors. It is difficult to state the reason for this
difference, but the most plausible one is that considering their experience in design the
Como’s inspectors detected more single problems. This means that the method’s efficacy
and effectiveness is affected by the experience in design of interactive applications.
However, 42 and 27 problems detected in only three hours of inspection are remarkable
results and underline the pro-activity of MiLE+, which pushes the inspectors to detect the
highest possible number of problems considering time constraints. This result confirms
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the hypothesis that the Como group would have been more effective and efficient with

respect to the Lugano Group.

Another interesting analysis concerns the groups’ distribution of the problems taking into

account the design dimension.

Lugano Group - problems' number by dimension

14 Interface
12 -

Navigation

content

# of problems

Design dimensions

Figure 55: Lugano group —
distribution of problems’ number considering design dimensions

25 Como Group - problems' number by dimension
Interface
20 -
(%]
IS
2 15 A
o
o
o
o 10 A
o
** Technolol
5 A Content
O i
Design dimensions

Figure 56: Como group —
distribution of problems’ number considering design dimensions
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Lugano Group Como Group
Dimension - -
% of problems %o of problems

Navigation 25,93 30,96
Interface 44,44 47,61
Technology 11,11 11,90
Content 18,52 9,53

Table 22: %% of problems for each dimension

Figure 55, 56 and Table 22 show the distribution of the number of problems considering
the design dimension. These distributions are very interesting from different points of
view. First of all, they are similar for the two groups. Indeed, most of problems are
related to the interface design (the Lugano Group found 12 interface problems and the
Como Group 20). This is due to the fact that interface design is a broader dimension
which includes three sub-dimensions (semiotics, graphics and cognitive aspects) that
presents a lot of design elements and therefore they are very complex to manage. As a
consequence websites often lack of usability in these aspects and using accurate
heuristics it is quite easy to detect problems at the interface level. A first consideration is
that, probably, the importance of these dimensions (in particular semiotics) is still
underestimated by the project’s team. Notice that MIiLE+ is one of the first methodologies
which point out the importance of semiotic and cognitive design to create usable
interfaces (Triacca L. et al.: 2005). Furthermore, it is also important to highlight that the
percentage of problems is very similar for the two groups (44,44% for the Lugano Group
and 47,61% for the Como Group). This means that both the method really stresses the
analysis of the interface and that the inspectors have understood the importance of this
design dimension and how to evaluate it.

Navigation is the second dimension for number of detected problems (Lugano Group 7
and Como Group 13 issues). This result is also due to the fact that MiLE+, compared to
other methodologies, is strong concentrated in the navigation analysis and provides the
inspectors with several tools (heuristics) for its analysis. There is a difference in the
percentage of the navigational problems among the two groups (Lugano 25,93% and
Como 30,96%): this is probably caused by the different experience in design. However,
the result obtained by the Lugano Group is very interesting. Indeed, it shows that first-
time inspectors, after a full-immersion-training day, are able to use MiLE+ for the analysis
of a very complex dimension such as navigation. This result is the first validation of
navigational problems discovery hypothesis.

The difference in problems’ distribution among the two groups is related to technology
and content dimensions. However, the difference is only at distribution level since the
number of problems is similar. Indeed, the Lugano Group found 3 technology and 5
content problems; the Como Group detected 5 technology and 4 content issues. This
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slight difference is referable both to the different background (students in communication
are more “sensible” to aspects related to the content, while engineers to those
technological) and to the fact that the section could not have usability problems related to
these dimensions.

Number of problems detected by a single evaluator (individual effectiveness)

and number of problems found in one hour (efficacy)

Number of problems detected by a single evaluator (individual effectiveness)
The measure of effectiveness is the number of problems detected by a single evaluator
(Individual effectiveness) and the average of the group (Group effectiveness).

Number of problems detected by each inspector

20

18 17 19 |19 |19

16 | 5 ¢
14 13 ¢ 1@
12 | 12 H N

10 - 11 11 [ | [ ] 11 11
.9 10 10 10

# of problems

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

Inspectors

@ Single Performance of Como Inspectors M Single Performance of Lugano Inspectors

Figure 57: number of problems detected by each inspectors

Average of the Como group: 14,80 problems;
Average of the Lugano group: 10,08 problems.

The effectiveness hypothesis is validated both by the number of problems founded by
each inspector and by the groups’ averages (14,80 vs. 10,08 problems). As matter of
fact, the majority of the Como inspectors has identified more problems than the Lugano
inspectors. The more effective inspectors have been 1, 2, 3 of the Como group with 19
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problems founded in three hours and, for Lugano, inspectors 1, 3, 8 with 12 issues
detected.

The sub-hypothesis which states that it could be possible to have different results among
the three sub-groups of the Lugano group were not verified. In particular, inspectors that
had a full-day training (MiLE+8h), should have found more problems compared to those
of MiLE+4h and MiLE+2h. Figure 58 shows that two of the “best” three inspectors
belonged to MiLE+2h group (they had only a two-hour-training!) and in general there is
not a great difference among the groups. Notice that almost all the inspectors performed
the technical inspection because of the time at disposal and for the complexity of an in-
depth understanding of the User experience inspection. This means that the first two
hours of training and the resources available (manuals and online courses) are enough to
understand the basic features of MiLE+ Technical inspection and for using it.

Number of problems detected by Lugano's inspector divided considering the
sub-groups (MiLE+2h, MiLE+4h and MiLE+8h)
14
12
11
10 +
@ 10 10
E 8 1 9 9
=]
e
o
= i
£
4 4
»| | MILE+2h MiLE+ 4h MiLE+ 8h
0 T T T T T T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13
Inspectors
—i— Single Performance of Lugano Inspectors

Figure 58: number of problems detected by Lugano’s
inspectors highlighting the three subgroups
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Number of problems found in one hour (efficacy)

The Individual efficiency also refers to the number of problems extracted by a single

inspector, in relation to the time spent. It is computed by the following formula (De Angeli

A., 2000): P

Ind _ Efficiency = t—'
1

where, PI is the number of problems detected by the i-th inspector, and t; is the time
spent to find the problems. The average efficiency of the two groups are:
— Como group: 4,93 problems/hour;

— Lugano group: 3,36 problems/hour.

On average, the Como group inspectors found 4,93 in one hour of inspection, versus the
3,36 of the Lugano Group. These data confirmed the efficient hypothesis: the Como
inspectors found more problems in one hour inspection with respect to the Lugano
inspectors.

Luca Triacca Ph.D. Thesis, USI COM 2005 -117-



CHAPTER 5: VALIDATING MiLE+

5.3.2 Inter-group and intra-group agreement on findings
hypothesises

Considering that in the literature we did not find an appropriate approach for verifying the
agreement’s hypothesises (and consequentially the reliability among inspectors’ results),
we had developed a particular approach and a mathematical formula for verifying them.

The formula for the agreement’s definition is:

Insp, N Insp,

AG(Insp,, Insp ) =
Insp, w Insp,

Where:
AG(Inst,Inspy): is the level of agreement among Inspector, and Inspector, ;

Insp, N Insp, : defines the common problems among Inspector, and Inspector,
(that have been discovered by both the inspectors);

InspX ) Inspy : defines all the problems found by the inspectors (not only those in

common).

Appling this formula to every couple of inspectors (Inspector x; Inspector y) it is possible
to fill the Group Agreement matrix (GA matrix). Each cell of the matrix reports the
agreement value for every couple.

Inspectors

1 AG12 |AG13 |AGI, AG1S |AG1IS |AG1T
2 AGZ 3 |AGZ AGZE |AGZE |AGLT
3 AGI, AGIE [AGIE |AGAT
4 AGAE |AG4E |AGAT
- AGSE |AGET
] AGET
7

Figure 59: the GA matrix
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Inter-group agreement on findings among Lugano and Como groups

To verify the inter-group agreement of the two groups we unified the problems lists
creating a “global” list of problems. Then we selected only those problems in common
(which were 9).

Inspectors
Inspectors C1(C2|/C3|C4|C5(Ch|CT7|C8|C9 |C10/C11|C12/C13/C14|C15/C16| L1 |L2 L3 | L4 |L5 | L6 |L7|L8|L9|L10O(L11(L12|L13
Cc1
Cc2Z
C3
Cd
Ch
Cb
C7
C8
[#4:]
C10
C11
c12
C13
c14
Cc15
C16
L1
|
L3
L4
L5
L6
L7
L8
L9
L10
11
L12
L13
Agreement:
<0.5 Como's inspectors
0.5-0.7
>0.7-1 Lugano's inspectors

Figure 60: GA matrix showing the agreement on the common
problems among Como and Lugano inspectors

Figure 60 shows the agreement among the Lugano and Como inspectors. The mean
agreement value is 0.56 (the detailed GA matrix is presented in ANNEX C_1). This means
that if a problem was found by an inspector, it was detected by many others. Indeed, the
Figure reports that the most part of the agreement values among inspectors’ couples is
situated between 0.5 and 0.7, with peak values from 0,70 and 1. This result is a first
validation of the inter-group agreement on findings hypothesis.

Other interesting agreement’s values are the averages of the two groups. Indeed, the
average agreement value of the Como group is 0.53 and the one of the Lugano 0.58.
Even if, there is a slight difference, these values demonstrate that the “agreement’s
behaviour” is similar among the groups.
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Intra-group agreement on findings within Como group

The intra-group agreement for the Como group has been calculated considering all the
problems found by the inspectors of this group.

Inspectors

Inspectors €1 €2 €3 €4 €5 €6 |C7 €8 |C9 |C10 |C11 |C12 |C13 |C14 |C15 |C16
c1

<0.5
0.5-0.7
>0.7-1

Figure 61: GA matrix for Como group

The agreement within this group is low: the mean agreement value is 0.39 (the detailed
matrix is reported in ANNEX C_2). This means that the majority part of the inspectors
found problems that are different from those detected by the other inspectors. This could
be caused by the unstructured learning of the MIiLE+ method. The consequence of this
has been that inspectors found several problems (see 5.3.1), but they have been
heterogeneous in the findings. Another explanation could be related to the fact that the
total number of problem influences the agreement. The more the total number is high,

the more the agreement decreases.
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Intra-group agreement on findings within the Lugano group

The intra-group agreement for the Lugano group has been calculated taking into account
all the problems found by the inspectors of this group.

Inspectors

Inspectors L1 |L2 |L3 |L4 |L5 |L6 |L7 (L8 |L9 |L10|L11|L12|L13
L1
L2
L3
L4
5
L6
L7
L8
Lo
L10
L1
L2
L13

<0.5
0.5-0.7
>0.7-1

Figure 62: GA matrix for Lugano’s group

The mean agreement value obtained by the Lugano group is 0.53 (for the detailed
results, see ANNEX C_3), absolutely higher with respect to the value of the Como group.
This is probably due to the more structured training received by the Lugano group, which
allows creating a similar behaviour among the inspectors in using the method. It is
interesting to notice that this value is similar to the one obtained for Inter-group
agreement on findings among Lugano and Como groups.

The most reliable result obtained by the Lugano inspectors with respect to those of Como
verifies the intra-group agreement on findings hypothesis.

Intra-group agreement on findings among the Lugano sub-groups

It is possible to verify the agreement among the Lugano sub-groups (MiLE+2h, 4h and
8h) in two ways:

1. assessing the agreement considering the common problems;

2. taking into account all the findings of the Lugano group.
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Intra-group agreement on the common problems

The average values of the three sub-groups are:
— MiLE+2h: 0.60;
—  MiLE+4h: 0.58;
- MiLE+8h: 0.62.

These results have been obtained coupling each inspector of each sub-group with the

other inspectors belonging to the subgroup. For example, the value for MiLE+2h has been

found coupling Inspector 1 with inspector 2, 3 and 4; then inspector 2, with 1,3 and 4 and

so on for each sub-group (the detailed results are reported in ANNEX C_1).

The values show that within each sub-group there is a satisfactorily agreement among the

inspectors. It is possible to state at this point that this is generated by both the method’s

structure and tools and the teaching.

Intra-group agreement on all the problems

Figure 63 shows the GA matrix for the Lugano group. The average values of the three

sub-groups are:

— MiLE+2h: 0.54;
— MiLE+4h: 0.41;
— MiLE+8h: 0.59 .

Inspectors

Inspectors

L1

0,58

0,42

0,43

L3
0,67
0,42

0,53

0,67
0,45
0,67

0,62

L5 L6 L7 L8
042 033 058 058 042 058 042 050 050
036 050 050 033 050 056 033 030 036
050 042 050| 042 042 067 058 058 067
045 045 064 058 055 055 055 055 073
036 0,36 042 036 055 045/ 055 064
040 0,33 040 044) 044] 030| 045
058 080 0,60 060 060 055
050 033 058 042 067
| 050/ 050 050 045
0,56 060 055
0,70, 0,82
0,73
YRS ARYARYTY 040 055 064 063 064 ]

average:
MiLE+2h 0,54
MiLE+4h 0,41

Figure 63: GA matrix for the Lugano group which highlights the value obtained
by both the single inspector of each sub-group and the average value for each sub-group.
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Once more, the values (in particular those of MiLE+2h and MiLE+8h) demonstrates a
good level of agreement between sub-groups’ inspectors. However, it is important to
underline that the mean agreement value of MiLE+4h is considerable lower compared to
the other sub-groups. There is not a clear and full explanation to describe the reason for
this difference. It could be possible that the four-hour-training, which introduces some
new concepts with respect to the two-hours-training, introduces some notions (in
particular the user-experience inspection) which are not deepened enough. The
consequence of this unclearness could be an heterogeneous and unstructured behaviour
in applying the method and this could cause a low agreement among the inspectors.

5.3.3 Navigational problems discovery hypothesis

The aim of this section is to verify the hypothesis which states that MiLE+ guides
inexperienced evaluators in finding navigational problems. To validate (or invalidate) this
hypothesis we have analyze the distribution of the problems taking into account both the
inspectors’ attitude to find problems and the level of difficulty to detect the problem. The
inspector ability has been defined considering the total number of problems s/he was able
to find. The level of difficulty has been established taking into account that if a problem
has been found by several inspectors it is an easy problem to detect; on the contrary if an
issue has been discovered by few inspectors it was considered difficult to detect. For
representing the distribution considering these assumptions we have used a matrix
(Figure 64), in which on the abscissa axis the inspector ability to find usability problems
are represented and on the ordinate axis the difficulty of problem detection.

Problem dimension ‘

hard

Difficulty of
problem's
detection

2asy

poor Inspector's attitude to good
find usability problems

Figure 64: example of the matrix used for
representing problems’ distribution and the inspectors’ attitude .
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Each column corresponds to one evaluator, and each row to one usability problem. Each
square indicates whether one evaluator found one problems. That square is black if the
evaluator assigned to the column found the problem assigned to the row; and white if
that evaluator did not find that problem.

Lugano group distribution of problems detection among the inspectors

Problem dimension

ks 4 a
s || - i hard

Difficulty of
problem’s
detection

easy

Inspector's attitude to good

or
po find usability problems

Figure 65: Lugano group problems distribution

Figure 65 shows that the easier problem to find for the Lugano inspector is related to the
navigational dimension, followed by one related to the interface and by another
navigational problem. Notice that among the five easiest problems three are navigational
and among the nine easiest five are related to this dimension. Even if the results
presented in 5.3.1 show that most problems are associated to the interface dimension,
the easiest to find are navigational.

Another important consideration is related to the problems’ distribution: most problems
are situated in the bottom section on the right. This could be a symptom that the
structured training positively influences the attitude, and therefore allows to find several
problems. Considering the fact that a difficult problem is defined taking into account how
often it is found by the inspectors, this distribution shows that the training and the tools
should facilitate the evaluation activity (for example, it is possible that employing
correctly the heuristics to find the problems that normally are hard to discover, the
evaluation becomes an “easier” activity).
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Como group distribution of problems detection among the inspectors

Froeblem dimension

i A
Eraos || hard

)

i aaoa
TR TR TR T

1

Difficulty of
problem's
detection

o a

1 I

(=]

easy

poor Inspector's attitude to good
find usability problems

Figure 66: Como group problems distribution

Figure 66 shows that also in the case of the Como group the easiest problems to detect
are navigational. However, interface design issues are found with more easiness
compared to the Lugano group.

The problems’ distribution is less heterogeneous with respect to the Lugano Group.
Indeed, without a structured training the inspector’s personal attitude emerges even
more. The consequences of the unstructured training could be that the inspector does not
have the possibility to extend his/her attitude. For example the inspector C5 (@) has a
clear attitude to find navigational problems (indeed s/he found two navigational problems
that were not discovered by others).
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Lugano and Como distribution of problems detection among the inspectors considering

the common findings

F 3
Problem dimension hard

Difficulty of
problem's
detection

poor Inspector's attitude to good
find usability problems

Figure 67: Lugano and Como distribution of problems’ detection
among considering the common findings

Figure 67 shows that among the common problems the easiest problems to detect are
always navigational. In particular, between the five easiest problems four are
navigational.

Notice that considering the inspectors’ distribution, there is an interesting alternation
between Como (C1, C2, C3 etc.) and Lugano (L1, L2, L3 etc.) inspectors, even though
Lugano inspectors seem to have a better attitude to find usability problems (these could
be caused by the structured training they received): they found less problems but the
attitude is better.
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5.4 Experiment conclusions

From the analysis of the experiment’s results it is possible to draw some interesting

conclusions:

MiLE+ has proved that it is able to conduct inexperienced inspectors to perform
an efficient and effective inspection. If we consider that in only three hours of
inspection they found a total of 27 (Lugano Group) and 42 (Como group)
problems, this means that the structured approach provided by MiLE+ and the
tools for learning and applying it really helps the inspectors. Moreover, the single
performance of the inspectors is a positive measure on how they used the
method. Notice that the Como inspectors had performed the evaluation activity
without specific training on MILE+ and those of the Lugano Group (that are very
inexperienced people both in design and in evaluation) received a training which
lasted from only two hours to a maximum of height. The fact that they have been
able to conduct a usability evaluation with interesting results is absolutely
remarkable;

As assumed, the most part of the inspectors had carried out a technical
inspection. This means that they have well-judged (and so understood) the ratio
between time at disposal and dimension of the application under analysis.
However, the same experiment should be planned focussing in particular on the
user-experience inspection. This could be one of the limitations of this
experiment which assesses and validates in particular the technical inspection.
But, it is important to point out that it could be an arduous and challenging task
to plan an experiment for verifying in a quantitative way the user-experience
inspection (which for definition investigates aspects that are subjective and
depending on the user profiles);

One of the most interesting considerations is emerged analysing the results of
the Lugano group and its sub-groups. It seems that technical inspection is
applied almost in the same way by people only having two hours of training
compared to those having four and eight hours. This means that the first two
hours of the course (with the support of the learning material) create a "zone of
proximal development” (Vygotsky, L. S.: 1978) for technical inspection. The
learners of the two-hour-course are able to successfully employ the conceptual
notions provided: they shift from the conceptual dimension to the action. It is
interesting to observe that it seems that the inspectors of four-hour-training are
both less effective and reliable. This could be due to the fact that within the four
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hours, with respect to the two hours, several new concepts are introduced and
this could affect the performance of the inspectors. In particular, it could be
possible that basic notions related to the user-experience inspection, without
practice does not provide enough background for correctly applying them.
Moreover, it could be possible that these new notions and the attempt of using
them without a sufficient background, affect the overall performance of the
inspectors.

— The agreement values (both inter and intra groups), except that of Como,
demonstrated that inspectors employing MIiLE+ obtained reliable results. All the
values are higher than 0.5. Notice that the time at disposal with respect to the
size of the collection’s section could have influenced the agreement. Indeed, it is
assumable that the agreement’s values would increase in proportion to the time
at disposal maintaining unchanged the application to analyze. For example, if the
inspector had five hours for performing the inspection, it is possible that the
agreement (and consequentially the results reliability) intra and inter-groups
(and sub-groups) would have been higher than those obtained in three hours (it
could happen a convergence phenomenon). However, it should be very
interesting to investigate these considerations, repeating the same experiment
and varying the time at disposal.

— The low agreement value obtained by the Como inspectors could be ascribable to
the unstructured training they received. This shows that the training is one of the
most important aspects for obtaining reliable results among the learners.
Furthermore, it seems that an unstructured training does not give the possibility
to extend the personal attitude of the learners. Another hypothesis to verify is
that the total number of problems influences the agreement on findings. In fact,
it could be possible that the more the group A finds a higher total number of
problems with respect to the group B; the more the agreement on findings value
intra group A is lower with respect to this of group B.
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Chapter 6:

Conclusions and Future Work

Summary:
The first part of this Chapter highlights the key contribution of this work and point out the
benefits and limitations of the MiLE+ method.

The Chapter ends with the future work both to further improve and test the method and
to validate and assess it.
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6.1 Conclusions

Key contributions

The key contributions provided by MILE+ can be identified within the conceptual model
and its reusability.

Conceptual model

One of the most important and innovative contribution is referred to the introduction of
the clear separation between application dependent and independent analysis. It is
important to underline that this approach is not completely new (Matera et al.2002), but
MIiLE+ provides the first attempt to systematize it within the usability evaluation activity.
The systematization is made providing three different activities (Technical Inspection,
User Experience Inspection and Scenario-based user testing) and several tools supporting
the evaluation activity. These tools, in particular the technical heuristics’ library and the
User Experience Indicators’ library, have not the pretension to be the definitive and all-
inclusive lists of heuristics. On the contrary, they are “open-source”, which means that
everyone has the possibility to add or delete the heuristics. It is also very important to
highlight that MILE+ proposes a particular and proactive approach to the heuristics
definition (see ANNEX A_1).

Another very important feature of the method is its cost-effectiveness. Indeed, within
Chapter 3 we have showed (with the help of UMC matrix), how the MIiLE+ activities can
be employed considering constraints such as time and resources at disposal. The
modularity of the method allows a tailor-made analysis taking into account different
evaluation’s contexts.

Teaching

This work has highlighted the importance of a structured teaching to increase the method
reusability. Indeed, teaching is a basic support activity for a successful method’s
learnability. However, this work points out also the importance of a structured and
modular approach to the teaching activity. Within Chapter 4 it has been presented a very
detailed instructional design, which is the basis for an efficient and effective teaching of
the method. The approach proposes mixes together conceptual definitions with the
practice. Indeed, the usability evaluation is an activity which needs practice to be deeply
understood. This approach may be overly pragmatic, but after several years of teaching
assessment, the results obtained by this didactical strategy are encouraging (it is
important to underline that every year these courses are followed by more then 100
University students - both at a bachelor and master level-, researchers and practitioners).
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Validating

The experiment presented in Chapter 5 has demonstrated the reusability of the method.
Indeed, it has highlighted the ability of inexperience inspectors to apply the method in an
affective and efficient way. Moreover, the experiment has pointed out the fact that the
level of agreement intra and inter-groups is influenced by the learning activities provided
to the learners. The more the learning activity is structured the higher the agreement
among the learners. However, it is important to point out that this interesting results
have to be verified in further experiments that could establish the reliability of the
experiment results.

The interesting research question emerged during the experiment planning, execution and
data analysis, is related to the statistical methodology to employ for verifying MiLE+
reusability hypothesis. Considering that within the literature we did not find an exhaustive
approach to the problem, we have developed a specific method for the definition of the
agreement in the findings among inspectors. Also the reliability of this approach should be
tested applying the same approach within other experiments.

Benefits of MiLE+

The adoption of MIiLE+ creates several benefits, in particular:

- the systematic approach and the process leads the inspector to a detailed and
deep analysis of the web sites;

— the tools (technical heuristics, scenarios, UEIs, etc.) help the inspector to be
proactive (they suggest the aspects to observe);

— the use of scenarios as driver for the inspection allow concentrating the evaluation
on the most important parts of the application and taking into account the main
user profiles and their goals;

— the reusability is given both by the conceptual framework, by the teaching
activities and by support material;

— the cost-effectiveness of MIiLE+ provides tailored made activities considering the
resources at disposal;

— the flexible conceptual structure of the MiLE+ model could be easily adapted for
the evaluation of several types of interactive applications (not only web sites).
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Limitations of MiLE+

Some limitations of the current version of MiLE+ have also be noted, in particular:

— it does not provide heuristics for the evaluation of the operational aspects of the
applications;

— MiLE+ is one of the first methodology which explores in-depth the semiotic
dimension, but at present it does not explore enough in detail this aspect;

— even though the conceptual model should allow its application to different types of
applications, at the moment it has been adopted in a limited number of cases
outside traditional websites’ evaluation;

Future research will be devoted to address these and other issues, in order to deliver a
better and more usable usability evaluation method.

6.2 Future work

Since several years we have been working to improve MiLE and afterwards MiLE+. We will
continue to improve it following three lines of action: enhancement, validation and
testing.

Enhancement

Considering the MIiLE+'s state-of-the art the enhancement should be concentrate both on
the conceptual approach and the tools. The conceptual enrichment should be focussed on
the continuous investigation on the nature of the problems, in particular going in depth in
understanding the difference between application dependent and independent issues.

The line of action related to the tools should be focussed on the development of technical
heuristics taking into account both new design dimensions (e.g. operational) and other
types of applications. Indeed, considering the evolution of multichannels applications it
should be very important to develop specific libraries of heuristics to evaluate this new
kind of applications. Another dimension to be explored more in detail is semiotic design.
Indeed, at the moment we are working on a model for tsemiotic analysis of web site: this
model could help to improve the library of semiotic heuristics.

Another tools enhancement is related to the U-KITs. At present, we are developing a
specific U-KIT for Cultural Applications (e.g. museum websites, digital libraries, etc.) and
the future work will focus on the development of U-KITs for other domains (e.g. banks,
tourism, educational, etc.).
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Furthermore, the inspector manual should be improved. The actual version is the 1.0 and
it could be enhanced (even though the actual version has demonstrated to be useful for
the inspectors). In particular, the part in which the User Experience Indicators are
explained could be improved, presenting good and poor examples of UEIs’ employment.
Indeed, the actual version explains in details the technical heuristics, but it does not give
enough detail about UEIs.

Validation

The validation activity should be concentrated on the replication of the experiment for
assessing the reliability and reusability of the method. In particular, the experiment
should pay attention on the validation of the user-experience inspection. So, it should be
planned taking into account that this activity is more complicated to validate, as it has
several subjective variables. Moreover, the experiment should verify the reusability and
effectiveness taking into account different categories of inspectors. Indeed, the first
version of the experiment has been carried out analysing the impact of the method on
inexperienced inspectors; the second version should be performed considering categories
such as experience evaluators or type of background (e.g interface designers, engineers,
etc.).

Testing

The testing activity should be focussed on several case studies. As mentioned before, at
present MIiLE+ has been adopted to evaluate web sites. In the future it will be always very
important to employ it to evaluate web sites, but it will be interesting to use it for the
analysis of other types of interactive applications (e.g. videogames). The employment of
MiLE+ out of traditional websites boundaries could be very useful for verifying the validity
of its conceptual approach. The final result of the method’s expansion could be a
“universal” (meta) model for evaluating interactive applications.
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ANNEX A:

Inspector Manual (version 1.0)

Summary:

The Inspector Manual is composed of four documents that help the inspectors both to
better understand the tools and the different libraries offered by MiLE+.

These documents are:

— Library of Technical Heuristics (Annex A_1);

— Library of User Experience Indicators (UEIs) - (Annex A2);

— Applying Technical Heuristics and User Experience Indicators: some examples
(Annex A_3);

- Guidelines for Reporting Usability Problems (Annex A_4).
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MILE+

(Milano-Lugano Evaluation method)

Library of Technical Heuristics
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READING GUIDE

The presentation of every Technical Heuristic is structured considering two different levels
of learning: explanation (what) and action (how). This distinction is made considering
different level of knowledge of the readers: if you are an experienced inspector the
description should be enough for understanding and applying the heuristics; on the
contrary the actions and some examples should help you in using correctly them. The
examples provided are related both to the right application and to infringements of the
heuristic (note: the websites used for the examples have been visited from August until
December 2004).

Moreover, the heuristics are presented in a proactive way: in fact they are related to the
feature to observe: so the starting point is the feature (e.g. text) and then are described
all the problems related to it. The heuristic is composed by the combination of feature and
single problem (e.g. text accuracy)

Example: Feature to
analyzed

Feature

Problem Accuracy , _

Explanation | The accuracy states if a text describes adequately the referenced world, and if it is consistent
in itself.

Problem Currency

Explanation | The electronic communication over the web is supposed to be delivered in the precise
moment the reader accesses it; thus the offered content must be current as the addressee
perceives it, or must clearly show when it was published and the time scope of its validity.

Feature Overall graphic design
Problem Background contrast
Action 1. Verify if the background used does not obstacle the reading.
2. Verify how it influences the look of pages and the location of all other elements on
the screen.
Example

In this example (www.provincia.potenza.it/museo/default.htm) there is not contrast between the
background (green) and the caption of this image (orange). For the user is very difficult to
read the text that explain the image.
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PROCESS OF USE

There are several ways for using the heuristics, in particular:
— Random evaluation;
— Feature-driven evaluation;

— Scenario-driven evaluation.

Random evaluation

This type of evaluation is useful when the application has small dimensions or for
evaluating websites’ sections (if it is a narrow analysis). In this situation the inspector
should navigate randomly within the application verifying the compliance with the
heuristics. This activity should be performed only by expert evaluators that know very
well the MILE+ Technical Heuristics (they are able to identify a problem and link it with
the right heuristics).

Feature-driven evaluation

The starting point of this evaluation is a library of heuristics (heuristics list) created by the
inspector before the analysis. The process is very easy: the inspector should identify the
features (e.g. a text, the overall graphic design, etc.) and verify if there is a problem
related to them (e.g. lack of accuracy within the text). It is advisable to use this
technique in the case of small website. Once the inspector find a problem related to a
feature’s instance, s/he should verify if the problem is reiterated. For example if the

inspector

Scenario-driven evaluation

For carrying out this activity the first step is the creation of the scenarios’ library and
heuristics’ library (in practice s/he should create the U-KIT). Then the inspector has to
use the scenarios for navigating with clear goals within the application (so the inspector
can concentrate his evaluation on the most important parts of the website) and for every
task or goal (it depends from the level of granularity used for the analysis) s/he applies

the heuristics. This technique is very useful for large websites.
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CONTENT
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la. CONTENT HEURISTICS

The content level analyzes the quality of the content (in term of efficacy of the

communication) and it allows for verifying if the contents and their structure correspond

with the expectations of the users.

The goal of the content heuristics is to verify the “technical” quality of the content

presented in web applications.

Feature

Problem

Text

Accuracy

Explanation

The accuracy states if a text describes adequately the referenced world, and if it is consistent
in itself.

Problem

Currency

Explanation

The electronic communication over the web is supposed to be delivered in the precise
moment the reader accesses it; thus the offered content must be current as the addressee
perceives it, or must clearly show when it was published and the time scope of its validity.

Problem Coverage

Explanation | The coverage defines the borders of the topics covered by the given website. It must be clear
what the text is speaking about and what it is supposed to be covered.

Problem Content objectivity

Explanation

The content objectivity indicates the commitment of the sender with respect to the conveyed
content. For example, it must be clear if a message is an advertising or not (if the sender is
paid to say something, I do not think that he must be really convinced of what he is
saying...).

Problem

Authority

Explanation

Authority could be seen under two respects: adequacy of the author to the text (the
competence of the author) and adequacy of the author to the reader (the goodwill
predisposition of the author towards the reader). The author could be either a person or an
institution.

Problem

Conciseness

Explanation

People rarely read Web pages word by word: they prefer to read on the screen few lines (15-
25 lines). In this sense, conciseness is one of the most important aspects of the art of web-
writing. For this reason it is very important to write an effective “short” and concise text.

Feature

General Communication quality (text, images, ...)

Problem Text errors

Explanation | The written text should not present grammatical errors.

Problem Multimedia consistency (images, audio, videos...)
Explanation | All the multimedia files must be consistent with the subject of the page.

Open set: other may be added, according to the application domain and specific features.
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1b. CONTENT ACTIONS

How to use Content Heuristics

The purpose of this document is to explain in an extensive way how to find the usability

problems for every content usability feature and to provide a step-by-step action guide

for detecting the different problems.

Feature Text
Problem Accuracy
Action 1. Read carefully the text and verify if it:
a. describes adequately the referenced world;
b. is consistent in itself;
c. does not contain errors of any kind.
Problem Currency
Action 1. Try to understand if the text is update or not:
a. find the date of the text publication;
b. if the date is not reported, try to find other references that could help you
to understand the period of publication.
Problem Coverage
Action 1. Read carefully the text and try to answer these questions:
a. is it clear what the text is speaking about?
b. what it is supposed to cover?
Problem Content objectivity
Action 1. Read carefully the text and verify if the commitment of the sender is clear. Try to
understand what type of message you are reading:
a. isitacomment?
b. is it advertising ?
c. isit an investigation about a topic?
d.
Problem Authority
Action 1. Reading the text verify:
a. the adequacy of the author (single or institution) to the text (the
competence of the author);
b. the adequacy of the author to the reader;
c. if exists a lack of identification to the reader (responsible of its
publications).
Problem Conciseness
Action 1. Count the number of lines of text;
2. If the text is short enough:
a. verify if you have understood the main topic presented;
b. verify if exists the possibility to download the extensive version of the text
(in the case of articles, presentations, ... it is useful to allows the user to
download the complete version in .PDF format).
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Example
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Currency O: in this example is posted the day of publication of the article. This allows the
user to know if the article is updated or not.

Coverage: only reading the introduction of the article it is clear the topic it is speaking about.

Authority @: CNN & REUTERS are reliable sources. Even if the name of the journalist does
not appear, the authority is certified.

Conciseness: in many cases the articles published in CNN.com are to long: however, the
application offers an easy to access “Story tool” that allows the user to print immediately the

article or to bookmark the page in an external repository (9). The only lack, from the user’s
perspective, is that it is not possible to download the article in .pdf version.
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Feature

General Communication quality (texts, images, flash animations...)

Problem Text errors

Action 1. Read carefully the text and verify that it not contain any grammatical error (you can
also, for example, copy and paste the text in a word processor and use the auto-
correction tool).

Problem Multimedia consistency (images, audio, videos...)

Action 1. Verify if the multimedia files used for presenting a topic are integrated in a
consistency way (e.g. if the text speaks about racism it should be integrated with an
image(s), videos, flash animation(s) ... that are related to this topic).

Example
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eory i< that the matekal comes from s Crallary: Sahum's e

[sitkin the moon, an idea suppored by
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In this example, the article does not present any error and the image used is strictly
connected to the topic.

Open set: other may be added, according to the application domain and specific features.

Luca Triacca Ph.D. Thesis, USI COM 2005 - 151 -




Web Usability Enhancing Effectiveness of Methodologies and Improving their Communication Features

NAVIGATION
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2.a NAVIGATION HEURISTICS

Within the navigational dimension of a web application there are two basic aspects that
could be analyzed: on one hand the different ways that can be used by a user to reach a
specific piece of information; on the other hand, the connections for passing from a
content to another content.

This document presents a number of navigational features and for each feature some
usability heuristics are described.

The document is divided into three parts:

1. Basic navigational heuristics;

2. Advanced Navigation Heuristics I;

3. Advanced Navigation Heuristics I1- Navigation Patterns.

1. BASIC NAVIGATION HEURISTICS

Feature

Navigation within a topic

(information object, entity)

Problem

Segmentation

Explanation

The different information about a topic could be segmented in different pages. For example,
if we consider a museum website and the topic “Author of the painting”, this topic could be
fragmented in different pages (e.g. Biography, Events of his live, More detailed info...). From
a navigational point of view, it is important that the user might understand which pages
belong to the topic and how the navigation within these pages works.

Problem Orientation clues

Explanation | Within the navigation in a topic it is very important that the user can understand immediately
his position within the topic (e.g., “You are in Biography”).

Problem Accessibility of different pages

Explanation | It is always essential that all the pages of a topic are easy to access in few clicks.

Feature

Navigation within a Group of topics

(collection, set of information objects)

Problem Introduction list

Explanation | The introduction list is the starting point for the navigation to a specific topic (e.g. from
paintings of 16" century to Venus and Adonis), therefore it should be clear the strategy used
for organizing the list. This strategy could affect the navigation of the user (e.g. if the
introduction list is composed of 50 elements organized casually, the user could have some
problems for identifying the elements in which he is interested).

Problem Orientation clues

Explanation | It is always important that the user can understand which group of topic s/he is browsing.

Problem Accessibility of topics

Explanation | It should be clear how to get an overview of all topics of the group (how many? If not,
which?) and easily reach them.
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Feature

Navigation within a transition (Navigation between topics)

Problem Transition list

Explanation | The transition list allows the user to navigate across relevant relation between topics that are
semantically connected (e.g. from a specific cloth to a particular accessories, the user has to
go through a list of accessories); therefore it should be clear the strategy used for organizing
the list. This strategy could affect the navigation of the user (e.g. if the transition list is
composed of 20 elements - e.g. 20 accessories - randomly organized, the user could have
some problems for identifying the elements in which he is interested).

Problem Orientation clues

Explanation | It is always important that the user might understand that s/he is browsing through a
transition/relation between two different topics.

Problem Accessibility of target

Explanation | When browsing from a topic to another topic semantically connected, it is basic that the user

accesses easily to the target topic.

Feature

Overall Navigation

Problem

Landmarks

Explanation

The access to the main sections of a web site is given by a number of landmarks. Using the
landmarks the user can access easily and quickly all the macro-sections of the application.
Therefore, the landmarks should be well highlighted in every page.

Problem Consistency

Explanation | All the web applications have a general navigation architecture that supports the navigation
of the user. This navigation has to be consistent among the different parts of the application.
In this sense, it is very important that this “general” architecture emerges in a satisfactory
way: the user has to comprehend how the general navigation works.

Problem Accessibility

Explanation | Accessibility refers to ensuring that content is accessible, ie. ensuring that content can be

navigated and read by everyone, regardless of location, experience, or the type of computer
technology used.

Feature

Tree Navigation

Problem

Orientation

Explanation

Different websites are designed with a tree structure. In this site, the orientation of the user
become fundamental both when the user explores a branch (section) of the tree and when
he passes from a branch (section) to another. The user should be aware when a change of
context happens.

Problem Backward navigation

Explanation | When the user navigates within a tree (in particular when he passes from a section to
another) one of the most difficult things to manage is related to the navigation to the
previous visited pages. The application should support this action without the use of back
functionality offered by the browser.

Problem Depth anticipation

Explanation | Often the “tree architecture” of websites is very complex. For this reason, the user could

have some problems to have a synoptic both of the website and of each branch.

Open set: other may be added, according to the application domain and specific features.
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2. ADVANCED NAVIGATION HEURISTICS 1

Feature

Navigation within a Kind of Topic (Multiple topic)

(information object, entity type)

Problem Consistency

Explanation | The kind of topic (or “multiple topic”) is a generic category of topics of interest for the user.
The kinds of topics identify the core content of the application. Therefore, all the topics
belonging to a kind of topic (e.g. kind of topic “painting” - topic: La Gioconda, the Creation
of Adam, The return of the prodigal son ...) should have the same structure (the same pages,
the same navigational strategy...): each topic should be recognizable as an exemplar of a
kind.

Problem Segmentation

Explanation | The different pieces of information about a kind topic (and related topics) could be
segmented in different pages. For example, if we consider a museum website and the topic
“Author of the painting”, this topic could be fragmented in different pages (e.g. Biography,
Events of his live, More detailed info...). From a navigational point of view, it is important that
the user would understand which pages belonging to the topic and how the navigation within
these pages works.

Problem Orientation clues

Explanation | Within navigation in a topic it is very important that the user can understand immediately his
position within the topic (e.g., “You are in Biography”).

Problem Accessibility of different pages

Explanation | It is always essential that all the pages of a topic are easy to access in few clicks.

Feature

Navigation within a Group of groups of topics

(collection, set of information objects)

Problem Introduction list

Explanation | The introduction list of a group of groups of topics is the starting point for the navigation to a
group of topics (e.g. from paintings by historical period to paintings of 16™), therefore it
should be clear the strategy used for organizing the list. This strategy could affect the
navigation of the user (e.g. if the introduction list is composed of 10 elements randomly
organized, the user could have some problems for identifying the elements in which he is
interested).

Problem Orientation clues

Explanation | It is always important that the user would understand which group of group of topics he is
browsing.

Problem Accessibility of group of topics

Explanation | The navigation from the introduction list to the different groups of topics should be efficient
and, therefore, each group of topics should be reached in few clicks.

Feature Backward navigation
(Reference to the past pages or actions)

Problem “Go back”

(Note: do not use the back button provided by the browser because the browser is an
external application and so its use could not aligned with website behaviour)

Explanation | Some applications offer “go back” functionality allowing the user to go to the previously
visited pages. The effect of this "go back” should be take me to the page I just visited before
the current one. Be aware that if I reach a page from two different paths the go back should
take me to the actual page I come from.

Problem History
(Note: do not use the back button functionality provided by the browser because the browser
is an external application and so its use could not aligned with website behaviour)

Explanation | The history mechanism allows the user to verify which the visited pages are. The History

should support the backtracking of past actions or pages.

Open set: other may be added, according to the application domain and specific features.
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3. ADVANCED NAVIGATION HEURISTICS II -
NAVIGATION PATTERNS

Guided-tour navigation

Problem Orientation clues

Explanation | The guided-tour provides to the user an “easy-to-use” access to a small group of objects,
assuming that user has no reason (or is not able) to select one of them. Considering that the
guided-tour consists of a sequence of links among different objects (e.g. topics, pages...) the
orientation becomes fundamental for the success of the user navigation (e.g. “you are
browsing the photo 10 of 20").

Problem Control

Explanation

The user has to control the navigation through a guided-tour: he should be able to stop,
restart reset... the navigation.

Problem

Navigation strategy

Explanation

The guided-tour is one of the possible navigation strategies; therefore it is very important to
think very well to the goal of the navigation before implementing a guided-tour.

Normally, the guided-tour is used for didactical purposes (e.g. a guided-tour of the 20 most
important paintings of 16™ century) or for promotional reasons (e.g. a tour for presenting the
new features of a product).

Problem

Topology

Explanation

The order of the elements in a guided-tour is crucial for the success of this navigation
strategy.

Index navigation

Problem Orientation clues

Explanation | The index-navigation provides a fast access to a group of objects, for users who are
interested to one or more of them, and are able to make a choice. For this reason the user
should understand immediately that the object in which he is interested belongs to a specific
group of objects.

Problem Control

Explanation | The user has to control the navigation both from the starting index to each element of the
index and to go back from one element to the index.

Problem Navigation strategy

Explanation | The index navigation is one of the possible navigation strategies; therefore it is very
important to think very well to the goal of the navigation before implementing index
navigation (e.g. a photo gallery could be implemented with an index navigation).

Problem Topology

Explanation | The order of the elements in an index navigation is crucial for the success of this navigation
strategy.
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Feature

All-to-all navigation

Problem Orientation clues
Explanation | The all-to-all navigation allows the user to navigate from one page to each other.
Problem Control

Explanation

The user should have the possibility to select every pages linked with the all-to-all
navigation.

Problem Navigation strategy

Explanation | The index navigation is one of the possible navigation strategies; therefore it is very
important to think very well to the goal of the navigation before implementing an al-to-all
navigation.

Problem Topology

Explanation

The order of the elements in an all-to-all navigation is crucial for the success of this
navigation strategy.

Open set: other may be added, according to the application domain and specific features.
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2.b NAVIGATION ACTIONS

How to use Navigation Heuristics

The purpose of this document is to explain in an extensive way how to find the usability

problems for every navigational usability feature and to provide a step-by-step action

guide for detecting the different problems.

Feature

Navigation within a Topic

(information object, entity)

Problem Segmentation
Action 1. Identify an instance of topic of the website (e.g. the BMW 3 Series Coupé);

2. Try to understand in how many pages the topic is segmented (e.g. the BMW 3 Series

is segmented in 5 pages/sections).
Problem Orientation clues
Action 1. Identify an instance of topic of the website (e.g. the BMW 3 Series Coupé).

2. Path visibility(where | can go?): Navigate from the home page to the instance of the
selected topic and try to understand the path engaged (where I was?) and/or the
paths that it is possible to engage;

3. Status visibility (where I am?): Navigate randomly within the topic and try to
understand which page is browsing -;

4. Context visibility: Navigate randomly within the topic and try to understand the
context you are browsing (e.g. the design features of a the BMW 3 Series) .

Problem Accessibility of different pages
Action 1. Identify an instance of topic of the website (e.g. the BMW 3 Series Coupé);
2. Try to navigate from one page to the others and count the number of clicks for
accessing these pages.
Example: _
Instance of e ‘ mr—
topic BMW @
3 Series. o

Do vimg Flagers

Highilghts 9

www.bmw.com

Segmentation ©: In the case of the BMW 3 Series is clear that the topic is divided into 5
main pages/sections: “Introduction”, “Highlights”, “Multimedia gallery”, "Models and data
sheets”, “Catalogue”. In some cases, these pages/sections are also divided in sub-pages or
sections (e.g. Highlights is divided into “Design”, “Engines”, “"Chassis”, “Safety”).

Orientation clues @: It is clear both the path engaged (from Home page > Products >
Highlights > Design) and the page we are browsing (Design).

Accessibility of different pages: Once reached the BMW 3 Series all the pages of the topic
are very accessible in few clicks.
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Feature

Navigation within a Group of topics

(collection, set of information objects)

Problem Introduction list
Action 1. Navigate from the home page to a group of topics (e.g. from the homepage of the
NGA web site- National Gallery of Art — to “Dutch Still Lifes and Landscapes of the
1600s");
2. Verify if it is understandable the reason why these instances of topics are presented
within the group of topics;
3. Try to understand the reason why of the order of the topics instances (e.g. the
paintings are organized from most to the less important).
Problem Orientation clues
Action 1. Navigate from the home page to the group of topics and to the group of topics to
the instance(s) of topic;
2. Try to understand the path engaged (where I was?) and/or the paths that it is
possible to engage (where I can go?) - Path visibility;
3. Try to understand which page is browsing - Status visibility (where I am?);
4. Try to understand the context you are browsing (e.g. the paintings of 16" century).
Problem Accessibility of topics
Action 1. From the home page navigate to an introduction list (e.g. paintings of 16" century)
and try to access to some instances of topics;
2. During this navigation count the number of clicks necessary to reach the instances
of topics.
Example:
Groupof he collection
topics S L AT L A T (1]
“Dutch Still
Lifes and Four: Dutch Still Lifes and Landscapes of the 1600
Landscapes
of the Crverview | Sjart Tour
1600s”

(W) hack to Drareh and Flemish painting of the 16th-17th centuries

Chverview

Pamtings depacting aspects of the naboral world woere so charactenstie of the
Netherands that, dunng the seventeenth cenhary, the Dutch words siflirven and
www.nga.gov
Introduction list: Reading the text (Overview) it is possible to understand that all the
paintings presented in this group of topics are related to the Dutch Lifes. Besides the web
site offers a widening on this group of topics. At the contrary it is not explicit the reason why
of the order of these paintings (e.g. it should be clear if they are organized from the most to

the less important painting).

Orientation clues: Navigating from the home page to the group of topic is always present

the reference to the collection and to the group of topics (collection) we are browsing (0).
In addition different orientation clues allows to understand the path that it is possible to

engage (9) and the context we are browsing.
Accessibility: The accessibility to each topic is not perfectly implemented. In fact, if we

clicks on the image (9) we go directly to the painting selected, but clicking the number
under the images we go to the “Captions” at the end of the page. There is no consistency in
accessibility of the topics.
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Feature

Navigation within a Transition (Navigation between topics)

Problem Transition list
Action 1. Navigate from an instance of kind of topic to another instance of another kind of
topic (e.g. within the MunchundBerlin web site — from the “lithography technique”
to the painting called “Puberty”);
2. Within the transition list verify if it is understandable the reason why these
instances of topics are presented;
3. Within the transition list try to understand the reason why of the order of the topics
instances (e.g. the paintings are organized from most to the less important).
4. Clicking on an instance of the transition list, verify if the target is correctly reached.
Problem Orientation clues
Action 1. Navigate from an instance of kind of topic to another instance of another kind of
topic (e.g. within the MunchundBerlin web site - from a technique to a painting
created with this technique);
2. Try to understand which page is browsing (where I am?) - Status visibility.
a. Verify if you understand when you reach the transition list;
b. Verify if you understand when you reach the target of the relation.
3. Try to understand the context you are browsing - Context visibility:
a. Verify if you understand the context of the transition (e.g. “Index of the
Prints of the technique Lithography”);
b. Verify if you understand the context of the target of the relation (which is
the topic reached).
Problem Accessibility of target
Action 1. Starting from an instance of kind of topic (e.g. the “lithography technique” ) counts
the number of clicks necessary for reaching another instance of another kind of
topic that are semantically connected to the source (e.g. the painting called
“Puberty”).
Example:
From
“lithography
technique”
to “Puberty
painting”

0 Lithografy: Instance of the kind of 9 Transition list : Index of the Prints

tanic “Tarhniana” nf the techninne | ithnaranhv”

9 Pubertv: Tnstance of the kind of tonic called “Print”
www.munchundberlin.org
Transition list: within the transition list all the prints realized with the lithography
technique are organized from the less to the most recent.
Orientation clues: navigating through this relation is always clear both the page we are
browsing (the status is given by the title of the section ') and the context (that is given by
the main title of the page 9).

Accessibility of target: from the topic Lithography it is possible to reach the topic target
with only two clicks.
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Feature Overall Navigation

Problem Landmarks
Action 1. Identify the main landmarks of the website;
2. Using the landmarks try to navigate from one section to the others: once you reach
a new section verify if the landmarks are always present;
3. Localize the “service” landmarks (e.g. “privacy policy”)
4. Using the “service” landmarks try to:
a. navigate from one “service section” to the other “service sections”;
b. navigate from one “service section” to one of the main sections (verify if the
main landmarks are always present).

Problem Consistency

Action 1. Navigate randomly or taking into account a series of tasks/scenarios (you have to
create one or more scenarios);

2. Try to sketch in a formal or semiformal way the main navigation architecture of the
website.

3. Navigate once more in the website and verify that the navigational architectural
schema is implemented in a consistent way.

Problem Accessibility

Action 1. Create one or more scenarios (define task(s)/goal(s) —e.g. Find information about
the new book of John Grisham);

2. Try to achieve the goal(s) of the scenario(s);

3. Count the clicks necessary for achieving the goal(s).

S | [, o e ggtmemm=Te
Navigation PRI T | QN re—" T U | p— Ty — e, F et e Kl e
of Amazon wancy | BEOWM | sevruniems | sacarpas | SSRECRATE | Lecoes | eARemM | edn

(Books

sections) Investor Relations | Press Beleases | Join Our Staff

Conditions of Use | Privacy Hotice @ 1996-2004, Amazon.com, Ine or its affiliates
Wwww.amazon.com

Landmarks: the Books’ section of AMAZON has a number of landmarks (0) always present
when the user browses this main section; but among them two are not sections of Books
(“Magazine”, “Corporate Accounts”). In fact, if we are in the sub section “Bestsellers” and we
click on “Magazine” we reach another section from which we can not come back directly to
“Bestsellers”. Besides, AMAZON presents a number of “high-level” landmarks useful for
accessing the main functionality of the website (e.g. “View cart”, “Wish list”...).

AMAZON proposes also different “service landmarks” in every section of the web site (9).

Accessibility: in general, using different navigational paths, the content (e.g. the customer
reviews of a book) are easy to access in few clicks.
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Feature Tree Navigation
Problem Orientation
Action 1. Navigate within the website and try to verify:
a. if the internal links leading to other sections are clear;
b. if, passing from one section to another, orientation clues are given;
c. if in each page orientation clues are given (even if you stay always in the
same section).
Problem Backward navigation
(Note: do not use the “go back” functionality provided by the browser)
Action 1. When you reach a page try to navigate back (if this functionality is available) and
verify if you reach exactly the previous page.
Problem Depth anticipation
Action 1. Navigate randomly or take into account a scenario in the website and try to answer
these questions:
a. Did you know how many branches (sections) has the website?
b. Did you know how much is deep every branch?
Example

Dicastero del territorio

Indirizro

or de

Links of

o pianificaznoni de

reficazions del

Link to
Another S 1 diaia poias o r g o) paorita
section A - 10

TERRITUORITY

Morme di attuazione del piano regolatore (MNAPR), del 21 marzo 1984

ordinanza municipale sulla manutenzione dei fondi, del 13 marzo 1995

Morme di attuszions del piano particolareggiato della zona Landriani 9

{MAPP1), del 6 novembre 1989

3.3 Horrme di attuanong del pano partbicolareggato della zona Piazza Mokno
Muovo (NARP2), del 25 febbran 1952

3.3.1 Monme di attuazione del piano particolareggiato per |2 promozione degli

esercizi alberghier (PPA), del 25 settembre 1985

W o
[T
-

34 Eegolamento ediizio della Citta di Legano, del 16 dicembre 1963
3.5 Ragolamanto munale delle canalizzaziom, dal 9 aprle 1979
2.5.1  Ordinanza municipale sulla tassa duso delle canalizzazioni per I'anng 2001,

del 13 settembre 2001

3.6.1 Ordinanza municipale disciplinante |2 raccolta ed il trasporto dei rifiut
domestici, del 24 marzo 1949

3.8.1 Ordinanza municipale concernente le tasse per il controllo degli mpeanti di
cormbustione, del 13 marzo 1995

4. ISTRUZIONE / CULTURA

4.1 PRegolarmento dellTstituto delle scuole comunal di Lugano, del 22 lugho 1999

5. SOCIALITA

L2 Regalaments per la concessione di contributi comunali alle spese d
allogaio, del 29 febbraio 1988

5.3 Regolarenta per |a concessione di contributi comunali alle spese per servizi
funebri e la sepoltura, del 25 febbraio 1992

5.4 Regolamenta del Fondo di previdenza sociale, del 26 febbraio 1996

5 ell's febbraio 1909

Cittd di Lugano®, del 12

.5 Regolamenta del Lascito "Paalito e E:
.6 Regolarento per la concessione di bor:
novembre 2001

0. ATIENDE MUNICIPALITZ ATE
10.1 Reqalan'ent: arganico delle aziende rmun :‘Ipill!!a(e della Citta di Lugana_
del & luglio 1983

www.lugano.ch

Navigate through the city portal of Lugano sometimes it happen that there are links (®) that
allow to navigate from one section to another. The problem is that the user does not
understand the difference between links leading to pages of the main section and links to
other sections. Besides, when the user selects one of these links between sections he
reaches pages without orientation clues (®).
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ADVANCED NAVIGATION HEURISTICS I

ea e d o op ple top avigatio
O ation obje S pe

Problem Consistency

Action 1. Select a number of topics (instances) (4 or 5);

2. Identify a general navigation strategy and the high-level structure of the kind of
topic:

a. Sketch (in an informal way) the navigation structure of the first topic (e.g.
BMW Series 3 Coupé) - In how many pages/nodes the topics is divided;
How the navigation works?
b. Take the others topics (e.g. Series 5 Touring, Series 3 Sedan, Series 6
Convertible ...) and verify if it exist a navigation consistency among the
topics.
Problem Segmentation
Action 1. Identify an instance of topic of the website (e.g. the BMW 3 Series Coupé);

2. Try to understand in how many pages the topic is segmented (e.g. the BMW 3 Series
is segmented in 5 pages/sections).

3. Verify if al the topics have this segmentation (see Consistency - Action 2).

Note: if you has already verify the Consistency you can use the results obtained (e.g. the
sketch of the navigation structure) for verify the segmentation.

Problem Orientation clues

Action 1. Identify an instance of topic of the website (e.g. the BMW 3 Series Coupé);

2. Navigate from the home page to the instance of the selected topic and try to
understand the path engaged (where I was?) and/or the paths that it is possible to
engage (where I can go?) - Path visibility;

3. Navigate randomly within the topic and try to understand which page is browsing -
Status visibility (where I am?);

4. Navigate randomly within the topic try to understand the context you are browsing
(e.g. the design features of a the BMW 3 Series) - Context visibility.

Problem Accessibility of different pages
Action 1. Identify an instance of topic of the website (e.g. the BMW 3 Series Coupé): for
identify a topic you can create a scenario (define goals, tasks);

2. Try to navigate from one page to the others and count the number of clicks for
accessing these pages.

Example: T e Fesomatin e oy

Kind of 3 S 5 74 | @
topic “BMW s
Auto (2]

Model” o

www.bmw.com

Consistency & Segmentation ©: In the case of the BMW 3 Series is clear that the topic is
divided into 5 main pages/sections: “Introduction”, “Highlights”, “Multimedia gallery”,
“Models and data sheets”, “Catalogue”. In some cases, these pages/sections are also divided
in sub-pages or sections (e.g. Highlights is divided into “Design”, “Engines”, “Chassis”,
“Safety”). This structure (with little differences) is used among all the different BMW models.
The navigation is consistency among all the BMW Models: from a section (e.g. Highlights) it is
possible to navigate both to the other sections (e.g. “Introduction”, “Highlights” ...) and to
subsections.

Orientation clues ®: It is clear both the path engaged (from Home page > Products >
Highlights > Design) and the page we are browsing (Design).

Accessibility of different pages: All the pages of the topic BMW 3 Series are very easy to
access with few clicks.
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Feature

Group of groups of topics Navigation

(collection, set of information objects)

Problem Introduction list
Action 1. Navigate from the home page to a group of groups of topics (e.g. within the NGA
web site— National Gallery of Art - “"Dutch and Flemish 16th-17th centuries”);
2. Verify if it is understandable the reason why of the order of the group of topics
presented in the list.
Problem Orientation clues
Action 1. Navigate from the home page to the group of groups of topics ;
2. Try to understand the path engaged (where I was?) and/or the paths that it is
possible to engage (where I can go?) - Path visibility;
3. Try to understand which page is browsing - Status visibility (where I am?);
4. Try to understand the context you are browsing (e.g. the collections of paintings of
“Dutch and Flemish 16th-17th centuries™).
Problem Accessibility of group of groups of topics
Action 1. Navigate from the home page to a group of groups of topics (e.g. from the
homepage of the NGA web site to “Dutch and Flemish 16th-17th centuries”
collections);
2. During this navigation count the number of clicks necessary to reach the group of
groups of topics topics.
Example:
Group of Foreign Language Guides
group of FOF FORMAT GUIDES
topics” English Ttaliano
Frangass Espaitol
Deutech
Em'.utings (1)
Amencan
Bintizh

Drutch and Flepmsh 16th-17th centunes
French and Itaban 17th cenbary

Erench and Itakan 18th cenhay

French 15th centusy

Itahan 13th-14th centmes

Itahan 15th cenbary

Ttalian 16th cenbusy

Hosthern European 15th-16th cenhunes
Spanish

Z20th cenbary

www.nga.gov/collection/index.shtm

Introduction list: the group of topics are organized in alphabetical order.
Orientation clues: the orientation is given by the title of the page and of the paragraph

(0). Note: the title “Paintings” (0) is not positioned in a visible part of the page: this could
be a semiotic and graphic problem that affects also the navigation.

Accessibility: from the homepage are necessary only two clicks to reach the group of
groups of topic "Dutch and Flemish 16th-17th centuries”.
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Feature

Backward navigation

(Reference to the past pages or actions)

Problem “Go back”
(Note: do not use the “go back” functionality provided by the browser)
Action 1. Navigate randomly or taking into account a series of tasks/scenarios (you have to
create one or more scenarios);
2. When you find “"Go back”, “Previous page”... click it and verify if you really reach the
previous page.
Problem History
(Note: do not use the “History” functionality provided by the browser)
Action Verify if exist a history mechanism. If yes:
1. Visit randomly a number of topics and write the topics visited;
2. Using the history mechanism, verify if all the visited topic are reported.
Example

{Entry requirements

EHnwtnunmr
Study grants im
(]
WwWw.unisi.ch

“Go back”: within the website of the University of Lugano is always present an icon for going
back. Trying to use this function several times we have verify that it works well.

www.munchundberlin.org

History: within the website munchundberlin.org it has been implemented a visual
mechanism for tracing the visited topic. During a session we have visited 4 topics (3 prints
and 1 author) and the system has correctly traced our session.

Open set: other may be added, according to the application domain and specific features.
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ADVANCED NAVIGATION HEURISTICS II -
NAVIGATION PATTERNS

Problem Orientation clues
Action 1. Identify a guided tour within the website;
2. Navigate within the guided-tour trying to understand:
a. which page is browsing — Status visibility (where I am?);
b. the path engaged (where I was?) the paths that it is possible to engage
(where I can go?) - Path visibility;
c. the context you are browsing - Context visibility.
Problem Control
Action 1. Navigating through the elements/members of a guided-tour try to:
a. go "previous" (respectively "next");
b. try to restart the guided tour (respectively “stop” the tour).
Problem Navigation strategy
Action Evaluate if the pattern guided-tour is suitable for a satisfactory fruition of the content. For
doing this:
1. count the pages of the guided-tour,
2. analyse the content of each page.
and answer these questions:
1. do you remember the first page of the guided-tour?
2. do you have a global vision of the guided-tour?;
3. .
Note: the guided-tour is suitable for didactical and promotional purposes.
Problem Topology
Action 1. Start the navigation of a guided-tour and verify if it is understandable the reason
why and the order of the elements of the guided tour.
Example
From the Tour: Dutch !
Ohject 4 of 8
(4) back to gallery () coutinue tour

Orientation clues ©: the orientation within this guided-tour is given by title of the tour we
are exploring (From the Tour: Dutch Landscapes and Seascapes of the 1600s): this
information provides the context. Another orientation clue is the information about the
position of the element within the guided-tour (“Object 4 of 8).

Control ®: the control of the navigation is given only by the possibility to continue the tour
or to go back to the gallery (the starting point of the tour). Within this guided-tour is not
possible to go “previous”.

Navigation strategy: this guided-tour is composed by 8 objects and the content of each
object gives a complete idea about the object itself. Once finished the navigation within the
guided-tour it easy to remember the visited objects and their contents. In this case, the
strategy of implementing a guided-tour achieves the didactical goal of this part of the
application.

Topology: it is not clear the order of the object of the guided-tour.
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Problem Orientation clues
Action 1. from an index (list), select an element of the list;

2. once reached the element of the list verify if it is understandable that this element

belong to the starting index (list) - Context visibility.

Problem Control

Action 1. starting from an index (list) verify if it is possible to go to each element belonging to
the index;

2. verify if from each element reached it is possible to go back to the index.

Problem Navigation strategy

Action 1. evaluate if the pattern index is suitable for a satisfactory fruition of the group of
objects in term of similarity of elements (e.g. photos gallery, video gallery, list of
people...).

2. counting the number of the elements belonging to the list, verify if the cardinality of
the list elements is suitable for the index navigation pattern (if the number is too
high - e.g. over 10-15 elements - this strategy is not appropriated).

Problem Topology

Action 1. starting the navigation from an index, verify if it is understandable the reason why
and the order of the members belonging to the list.

Example
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User Experience Specialist

MEYa Home - People - Garrett Goldfield
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nal University, Sen Diego Campus.

Priew bo windcing at Intuit Ine, Garett worked at General Elactric Trforrmation
& o where he corducted grourdhbroaling work In tho araa of o-
- eractions for marketnlace transsctions and ak The Asrcepace
baca b fck b s dpide G M . FLnT o

www.nngroup.com

Orientation clues: the orientation is given by the “Status bar” (0) provided by the
application. Using this bar as a clue it should be clear that the selected element belonging to
the starting list.

Control: the “Status bar” (0) also allows the user to go back (clicking “People”) to the
starting list.

Navigation strategy & Topology: the number of the elements of the list is not so high, so
in this case the index navigation is suitable for presenting the members of the staff.
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Problem Orientation clues
Action 1. Identify a topic of the website (e.g. the BMW 3 Series Coupé).
2. Navigate within the topic and for each page reached try to understand:
a. the path engaged (where I was?);
b. the paths that it is possible to engage (where I can go?) - Path visibility;
C. page is browsing - Status visibility (where I am?);
d. which is the context we are browsing - Context visibility.
Problem Control
Action 1. Within the topic navigation verify if it is possible to navigate from one page to the
others.
Problem Navigation strategy
Action 1. Counting the number of pages (nodes) of the topic, verify if the cardinality (the
number of the pages) is suitable for the all-to-all navigation pattern.
Problem Topology
Action 1. Verify if it is understandable the reason why and the order of the pages.
Example

Fhmosinegian
BN Webete

Sbwar
Drvimg Flssery

www.bmw.com

oOrientation clues @: once we navigate within the (instance of) topic BMW 3 Series Coupé
are always highlighted both the page we are browsing and the context.

Control: using the contextual menu (0) it is always very easy to navigate from one page to
the others.

Navigation strategy: see that the number of the pages is not so high the all-to-all
navigation allows the user to reach every page with one click.

Topology: in this case BMW used a very common order of the pages for presenting a
product. In fact, they start with a (general) “Introduction” and for going in depth with the
presentation they present in succession “Highlights” (with some sub-pages), “Multimedia
gallery” ... In conclusion, this order is appropriate for an easy and efficient navigation.

Open set: other may be added, according to the application domain and specific features.
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INTERFACE DESIGN
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3.a SEMIOTICS HEURISTICS

During the interaction with a website the user should easily understand the meanings of
the messages proposed. In particular, three main semiotic features should be considered:

e String of characters: the term(s) used for describing the meaning of a link
creates expectations in the user and is the promise that if the user clicks on the
link s/he will reach the content s/he is looking for; the terms used for
synthesising the content through a title, a heading or a keyword should be clear
and representative of the referred content.

e Interaction images: the meaning of any non-textual sign or symbol used for
navigation purposes or for activating particular operations/services should be
clear and intuitive.

e Macro-areas: the meaning of a single message often depends on the relation the
message has with other messages on the same page: the way they are organised
and grouped should help the user in understanding their meaning and the
meaning of the whole page.

Feature String of characters (labels, titles, headings, etc.)

Problem Ambiguity 7/ Clarity
Explanation | The term(s) used could be interpreted with different meanings by the user, making her/him
confused. The main types of string of characters are:
e Link labels: they should allow clear navigational choices.
¢ Headings (captions, subtitles...): they should synthetize the referred content in an
intuitive and familiar way;
e Titles: they should introduce efficiently the topic of the page;
e Slogans: they should synthetize the referred content in an intuitive and familiar
way;
e Keywords: it should be clear which the keywords of the content are.

Problem Labels Overlapping
Explanation | On the same context there could be different terms/labels having a similar meaning. This
could cause indecision in the user to choose the right link or to focus on a particular content.

Problem Generality vs. specificity

Explanation | The term/s used could be either too generic (represent everything and nothing) or too
specific, not synthesising exactly the referred content.

Problem Information Scent

Explanation | Beyond the textual string, the user could have some additional content making him/her more
conscious in his/her navigational choice. As an example, in an index the label of the link for
an item could not be enough for letting the user to understand the meaning of the link: a
thumbnail, a short text, a sound could help him in understand better what the textual string
stands for.
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Feature

Interaction Images

Problem Conventionality

Explanation | Symbols and icons used for communicating a particular meaning and having an interaction
purpose should be familiar to the user.

Problem Intuitiveness

Explanation | If signs and icons do not follow standards and conventions, their meaning and function

should be intuitive and easy.

Feature

Macro-areas

Problem Grouping adequacy

Explanation | The messages composing a single page can be grouped in macro-areas, that is, in groups of
messages having a similar meaning, a content relation or satisfying a common
goal/functionality.

Problem Position of importance

Explanation

Each page has a main communicative goal and a main topic to present. The main meaning
should be easily recognisable and should be properly grouped with respect to their
importance.
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3.b SEMIOTICS ACTIONS
How to use Semiotics Heuristics

The purpose of this document is to explain in an extensive way how to find usability
problems for every semiotic usability feature and to provide a step-by-step action guide
for detecting the different problems.

Feature String of characters (labels, titles, headings, etc.)

Problem Ambiguity / Clarity

Action A) Actions for testing the links labels
Actions 1: without end- users

a. Identify all the links labels of the page (both labels for the main navigation and those
for contextual navigation);

b. Try to anticipate the target of the page (e.g. the label “Shopping bag” means that if
we click it, we should reach the shopping bag).

Actions 2: using end-users
a. Ask to a sample of end users the target of the links presented within the page.

and/or

b. Write on a sheet of paper all the links labels of a page and ask to end-users the
meaning of each label.

Note: it is possible to combine Actions 1) with Actions 2).

B) Actions for testing Headings (captions, subtitles...)
1. Identify all the Headings of the page;
2. Read the Headings and try to understand their meaning (without read the content);
3. For each Heading read the referred content and verify that they are consistent.

C) Actions for testing Titles
1. Reading the title(s) of the page try to understand the main topic(s) of the page.
2. Read the referred content and verify that it is consistent with its title.

D) Actions for testing Slogans
1. Reading the slogan(s) of the page try to understand the referred content.

E) Actions for testing Keywords
1. Try to identify all the keywords of the page (content);
2. Once identified and isolated the keywords verify if they really summarized the content
in an efficient way (Only reading the keywords do you grasp the topic of the page?).

Example
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This page of Useit website (www.useit.com/alertbox/20040802.html) presents different
keywords that summarize in an efficient way the content’s topic. Also the titles (article’s and
paragraph’s titles) help the user to quickly understand both the main topic of the article and
the content of each paragraph.

Problem Labels Overlapping

Action 1. Identify all the labels of the page;
2. Verify if there are labels whose respective meanings overlap so significantly to
obstacle the decision for the selection.

Example
p generale documenti moduli calendario  test formatori 411_111 iatrazioneIDocurrent\standard Sistema SuperAdmin

Histary: /| miei corsi/ Muova

Nuova
+ Nl Training Informa
~ I'miei corsi k

ispezione di usahilita R
Le Sospensioni Questo corgo introduce i principali contenuti della Muova che varranno

Mugva approfonditi successivamente durante il Training di Monte-Carlo. Sequi il corso nella
Muova sezione Moduli e verfiica le tue conoscenze attraverso il guestionario nella sezione
Sigle  (Online) Test
usability 2
+ Bacheca
' Rano Aggiungi

© Amministrazione

In this e-learning application there are two different sections called “administration” (for
privacy reasons it is not possible to communicate the web site address and the company’s
name) For this motive, it is very difficult to understand immediately the difference between
them. The user (especially if not yet familiar with the application) may feel confused seeing
two sections with the same name and different functionalities.

Problem Generality vs. specificity

Action 1. Identify and isolate all the types of string characters (labels, titles...);
2. For each category, verify if the string of characters is enough specific with respect to
the content it refers to (e.g. a caption should explain specifically the referred image).

Example

Misery: Oppressing Users

The third prevailing idealogy of Web design is oppression, s mainly espouse
television and offer users no real cholces at all Splash pages, pop-ups, and
misery ldealogy.

One of misery desigr's mast insidious recent examples is the idea of & :
using a service like IntelliTst, By sullying the very concept of navigation, un
site, they polson the well for all websites. Suwch links make wsers even less ||

< | t il

This paragraph’s title (extracts from www.useit.com/alertbox/20040830.html) is a good
balance between creativity and specification. In fact, it explain enough specifically the referred
content and it is possible to anticipate the related content.

Problem Information Scent
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Action 1. Verify if each string of characters anticipates enough the content it refers to or if a
thumbnail, a short text, a sound... could help for better explain what the textual string
stands for.

Example

GIORGIO ARMANI

AR AN

In the case of main menu of the Giorgio Armani’s website (www.armani.com) the label “Armani
Exchange” does not anticipate enough the referred content. The image used for helping the
user to understand the label, does not help too much. In this case there is also an ambiguity
problem of the label (see problem above).

Feature

Interaction Images (icons, photos...).

Problem Conventionality
Action 1. Identify all the interaction images within the page;

2. Verify if the interaction images (icons, photos...) follow standards and convention
familiar to a web user (e.g. if you allow the user to download a .PDF document, used
the standard icon - 'IE - for communicate the document format).

Example

" g

This Icon used within the city portal of Como (www.comune.como.it) serves for informing the
user that it is possible to download documents. Using this icon for representing the possibility
to download files, could create some problems, in particular the user does not know what
kind of file he will open/download.

Problem Intuitiveness

Action 1. Within the page verify if there are interaction images that do not follow standard;

2. If they exist, make sure that they are intuitive for a first-time/web-novice, by means
of the following actions:

a. select a sample of users and submit them the interaction images (e.g. you
can insert the icons in a word document);
b. ask to every user the mean of each interaction image.
Example 1|« Back to the top of the page

P Add to favorites

Testing this tool-bar with a sample of end-users (nearly 20) we have verified that it is not so
intuitive. In particular the end-users do not understand the symbol “Add to favorites” and
“Back to the top of the page”.
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Feature

Macro-areas

Problem Grouping adequacy
Action 1. Map the macro-areas of the page:
a. map the macro-areas of the homepage;
b. map the macro-areas of each type of internal page (e.g. you can have a
template for the products page and another for the contacts).

2. Verify if the information units (for every macro-area) on the page are properly
grouped with respect to their meanings, relations, and goals (e.g. if you have a
macro-area for the main navigation, verify that all the links of this area lead to the
main sections of the website).

Example — —
J...Lu-_.uml.ﬁﬂ
Main
Navigation
‘"“"."‘::m_n‘:=u,n - TRTEY F Y ST NSNS 1
T s | it i ----------
External links _ _ 5]
O] | e ——— P
. e 1 nterna'
S Main Internal Links Links
Nav_iggtion :‘é:]'_' 5}
S | s . =y
| . 1aomle]
RCertanT i
Once mapped the types of messages in the home page of this web site (www.spiaggia61.it), it
is possible to count at least 5 types of messages. The problem is that these messages are not
properly grouped. For example the main navigation is positioned in three different places
within the home page and sometimes the main navigational links are mixed with external or
promotional links. In this case, the suggestion is re-think the message grouping.
Problem Position of importance
Action 1. Map the macro-areas of the page:
a. map the macro-areas of the homepage;
b. map the macro-areas of each type of internal page (e.g. you can have a
template for the products page and another for the contacts).

2. Verify if the information units (for every macro-area) on the page are properly
positioned with respect to their importance (the importance depends in the meanings,
relations, and goals of the page).

Example On the homepage above (www.spiaggia61.it) the main navigation as well as presents grouping

problems, it is also not properly positioned. In fact, the main navigation is positioned in three
places, but not too much highlighted. This design’s choice does not allow an easy recognition
of the links for navigating to the main sections of the web site.
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3.c COGNITIVE HEURISTICS

Observing the interaction with a website two possible cognitive dimensions should be

considered: on the one hand, the cognitive effort of the user while reading a single

webpage; on the other hand, the cognitive aspects related to the understanding of the

information architecture staying behind the web application as a whole, that is, the

ground for understanding the whole meaning and structure of the website.

This document presents a number of cognitive problems and for each problem some

usability heuristics are described.

The document considers two main features:

e Cognitive heuristics related to a single page;

e Cognitive heuristics related to the Information Architecture.

Feature

Single page

Note: this feature (and related problems) could be verify for:
topic page(s),

group of topics page(s),
transition page(s),
Home page

Problem Information overload

Explanation | A single page is composed by a set of different messages, each having a precise meaning.
The quantity of the messages and their degree of heterogeneity could request an excessive
effort for a first time/web novice to understand the whole page.

Problem Scannability

Explanation

Users do not “read” the page until they find what they are interested in (a link, a text, an
image). First of all, they “scan” it, basing on the structure of the page and how different
messages are grouped and organised (in terms of macro areas).

Problem

Grouping Adequacy

Explanation

The messages composing a single page ca be grouped in information units, that is, in groups
of messages having similar meaning, having a content relation or satisfying a common
goal/functionality.

Feature

Information architecture

Problem Classification adequacy within group of topics and transition lists

Explanation | The domain that the website describes is split in different information objects. The way these
objects are classified within group of topics (e.g. paintings of 15™ century) and within
transition lists (e.g. paintings painted by an author) deeply influences the user understanding
and memorisation of the domain.

Problem Separation adequacy within topic pages

Explanation | The content describing a particular topic of the website (i.e. the content describing a car in a
car company website) can be split in more pieces (pages): this separation can help the user
to better understand the topic itself (e.g. if we separate the presentation of a car in different
pages - “Presentation”, “Technical features”, “Design” ... the user can deeply and better
understand the topic).

Problem Website Mental map

Explanation | Users always try to create a mental map of the website, that is, to understand all the

different topics described in the website and how they are organised and reachable. The
understanding and memorisation of the information architecture positively influences the
user experience with the website.

Luca Triacca Ph.D. Thesis, USI COM 2005

-176 -



Annex A_1: Library of Technical Heuristics

3.d COGNITIVE ACTIONS
How to use Cognitive Heuristics

The purpose of this document is to explain in an extensive way how to find the usability

problems for every cognitive usability feature and to provide a step-by-step action guide

for detecting the different problems.

Feature Single page
Note: these actions could be used for analyse:
e Topic page(s),
e  Group of topics page(s),
e Transition page(s),
. Home page.
Problem Information overload
Action 1. Try to identify the different messages presented in the page;
2. Count the number of messages;
3. Verify if the quantity of the messages and their meaning on a page is not
overwhelming for a first time/web novice:

a. enter in the page N-times (e.g. 10) with N different information goals (e.g.
from the homepage find the review of a product, find the product X, find the
event Y, contact the company...);

b. For each goal, verify the needed time in order to understand where the
right message is.

Example
e s b e e
[ FOGUS '
ADVERTISING o L i
-
(Fomerdi @1 trSreer 20 I
i iy et
e A s . LAST
TOOLS (mailing p e —— /DOWN LOADS
list, search, ...) et 32 Srirmber 2984
Analyzing a part of this home page (www.hwupgrade.it) it is possible to identify five types of
different messages (“Articles/Focus”, “News”, “Downloads”, “Tools” and “Downloads”). It is
immediately evident that, even if the messages’ categories are not too much, there are too
information displayed on the page. The user, in particular the first time user, could have
some problems for finding the interesting information.
Problem Scannability
Action 1. Try to understand the meaning of the page in few seconds (e.g. in 5 seconds):

a. Verify if the key messages are highlighted (by means of graphical symbols -
bullets, icons -, multimedia files, keywords...) and try to understand the
meaning of each message they refer to;

b. Verify if the main sections in the page are clearly presented (e.g. search
area, browsing area, registration area...).
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Example
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Scanning this page of Amazon.com it is possible to understand easily the meaning of the
page. In fact, this page is used for promotional purposes, in particular for presenting the
“favorite” (®) and new books (®). Besides, other promotional messages are showed (®) for
supporting the idea that this page is used prevalently for promotional purposes.
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Feature Information architecture

Problem Classification adequacy within group of topics and transition lists

Action 4. Create one or more scenarios (define task(s)/goal(s) -e.g. Find information about
the new book of John Grisham and user profile(s));

5. Try to achieve the goal(s) of the scenario(s) and verify if the list of the group of
topics (e.g. the list of the paintings of 15 century) and/or transition lists (e.g.
paintings painted by an author) are organized with respect to the classification
belonging to the common ground of the user.

Example
COMO
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Navigating within the city portal of Como (www.comune.como.it) - taking into account the
scenario “Find the information about army called-up” - to reach this information is quite
complicate. In fact, the user should select: “Services for citizens” - “Certificates,
Documents,...” > “The Course of life” > “Army Called-up”. In this case, there are two
problems in classification of this information:
1. it is quite “strange” to classify general information within the sub-section called
“Certificates, Documents,...”;
2. itis as much “strange the classification within the sub-section “The Course of life”.
Problem Separation adequacy within topic pages
Action 3. Identify an instance of topic of the website (e.g. the BMW 3 Series Coupé);
4. Try to understand in how many pages the topic is split (e.g. the BMW 3 Series is
segmented in 5 pages/sections).
5. Verify if the content of the topic has been properly split into pieces (pages/sections)
(e.g. in an ecommerce website the description of a running shoe should not be split
in 20 pages, seeing that, all things considered, it is a “simple” product - at least for
the user).
Example
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www.bmw.com

The presentation of the BMW 3 Series Coupé is split in three main sections: “Introduction”,
“Highlights”, “Multimedia Gallery”. Besides, the section “Highlights” is divided in four sub-
section ("Design”, “Engines”, “Chassis”, “Safety”) and each sub-section is also split in some
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pages (e.g. the sub-section “Safety” is divided in “overview”, “Airbags” and “Headlights”. The
fact of splitting the different information in these sections/pages, it is very useful for
understanding the products. Besides, the “split strategy” is consistent with the “real world”
(e.g. when we speak about the safety of a car we star with a “general overview” of the topic
“Safety” and then we focus our attention on “sub topics” like airbags, headlights...).

Problem Website Mental map
Action 1. Navigate randomly and/or taking into account one or more scenarios (define
task(s)/goal(s) —e.g. Find information about the new book of John Grisham);
2. Once navigate through the website, take a sheet and try to draw (also in an informal
way):
a. the high level map (main section and sub sections);
b. the contextual map of the different topics;
c. come back the day after and try to reach the same pages previously visited.
Example Navigating randomly through the BMW website (www.bmw.com) it is easy for the user to

create a mental map of the web site.

High level map- main sections:

- Products - Services - Fascination

The navigation among the sections is all to all (from each section it is possible to go to the
others) and also to the “secondary” sections.

High level map- “secondary” sections:

- News - Site assistance - Contact - Careers - Site map - FAQs - Legal
disclaimer

The navigation among the sections is all to all (from each section it is possible to go to the
others) and also to main sections.

Contextual map of the topic “Product”
Formal representation:
- Products
:: Introduction
:: Highlights
: Design
. Overview
. Powerdome
. Front
. Rear
. Interior
: Engines
: Chassis
: Safety
11 Multimedia gallery
:: Models and data sheets
:: Catalogue
:: Security vehicles

(Very) Informal representation

The topic “Product” is split in different sections (4-5) and some sections have sub sections
(e.g. Highlights is split in “Design”, “Engines”, “Chassis” and “Safety”). In some cases, the
sub sections are divided in different pages (*Design” is split in 5 pages).
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3.e GRAPHICS HEURISTICS

This level studies two aspects: the graphic design and the layout. The graphic design
refers to choices bounded to colors, type of fonts, icons and other graphic elements on
the page; the layout concerns to the spatial distribution of the graphic elements within

the page.

Feature Overall graphic design

Problem Visual identity
Explanation | Lack of coordination with the visual identity of the company who run the site (if present).
Problem Use of a chromatic code

Explanation

The correct use of colours in a website is very important for many reasons and helps the
users in the navigation:
- Colours can identify sections or subsections of the site;
- Colours can reinforce the visual identity of the site;
- Colours can attract the attention of the users on different elements of the pages
(titles, links...);
- The set of the colours of the site creates the look and feel of the site.

Problem Background contrast

Explanation | The use of strong colours for the background or not suitable pictures can damage the
readability of the contents of the website. Some matches of colours can be very difficult to
read especially for people with visual disabilities.

Problem Font size

Explanation

All fonts work at large sizes, problems start at smaller sizes. Text on the screen must be easy
to read. Choosing the right font size is important to make it readable.

Problem Font colour

Explanation | The colours used for screen texts must be accurately designed.

Problem Font type

Explanation | Using a readable type of font with a readable size is important to make the reading easier.
Problem Text layout

Explanation

Splitting a long text can simplify the reading. Very long pages (for example, containing an
entire chapter) are difficult to scan, and scrolling up and down to refer to different sections of
text can be frustrating. Also the wrong use of justification can make it difficult.

Problem

Anchor identity

Explanation

Anchors are used to reinforce the presence of a link on the page and it is very important to
understand which are the anchors within the pages.

Problem

Anchor states

Explanation

When the mouse is over a link or after visiting it buttons and their anchors must
communicate visible and well designed changes of state in order to help users in navigation.

Problem

Icon consistency

Explanation

Icons are used to represent topics to visit or tasks to do. It is important that the icon set
matches with the other graphic elements of the site.

Problem

Widgets consistency

Explanation

Widgets are usually used to make up text and split it on the page in order to make it easily
found in the text. The widget is a standardized on-screen representation of a control that
may be manipulated by the user. Scroll bars, buttons, text boxes, text input area and radio
buttons are all examples of widgets.
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Page layout

Problem Position consistency
Explanation | How objects are arranged on the screen determinates not only how good they look but how
easy they are to understand and to use.
Problem Layout grid consistency
Explanation | In the world of print and in the world of web grids give physical reference points to the space
on the blank page. The role of the grid is clearest in designs that have a page-like
appearance.
Problem Layout conventions
Explanation | Users of western languages are conditioned to:
- scan pages from left to bottom right;
- assume that larger items are relevant;
- assume that something above is more important that something below the page.

Feature Homepage

Problem

Redundancy — Overcrowded page

Explanation

Because the screen has much lower resolution than a paper page, a screen that is filled with
text, images, icons and other elements can be much harder to read.

Problem

Page layout

Explanation

Home pages have often free layout, this may cause problems in the users to understand the
structure of the page.

Problem

Use of Flash animations

Explanation

Flash animations are used to make a site dynamic and interactive. Often these animations do
not fit with the rest of the site.
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3.f GRAPHICS ACTIONS
How to use Graphics Heuristics

The purpose of this document is to explain in an extensive way how to find the usability
problems for every graphical usability feature and to provide a step-by-step action guide
for detecting the different problems.

Feature Overall graphic design

Problem Visual identity
Action 1. Verify if the visual identity of the site is coordinated with the brand image. For this
reason verify:
a. if the company/institution logo is “always” correctly displayed;
b. if the corporate colours are respected.
c. if the overall website graphic style is consistent with the graphical style used
for other media (e.g. the promotional brochures, video presentations, ...).
Example
+
Navigating through the web site of Ferrari (www.ferrari.it) it is possible to identify an overall
graphic style that reflects the “heart of the company”. Each main section (“Racing”, “Cars”,
and “Corporate”) is presented with a specific colour, but the “Ferrari style” is always in
“background”.
Problem Use of a chromatic code
Action 1. Verify if all the colours of the chromatic set are used for their precise scope:
a. verify that all the textual links have the same colour (if more colours are
used, verify if it is clear the semantic behind this choice);
b. verify that all the texts are written with the same colour (if more colours are
used, verify if it is clear the semantic behind this choice);
c. verify that all title, subtitle ... are written with the same colour (if more
colours are used, verify if it is clear the semantic behind this choice);
2. Verify the correct use of colours in order to identify website and/or page sections
(e.g. the use of red colour for highlighting the news section);
3. Verify if the colours used in the site are not in conflict with the subject treated in the
site (e.g. Black or dark blue for a kids website).
Example
New This Week 0
' Calling SET Assemblies and ®eb Services from Yisual Besic 6
Carl Gans ihdwi 7ou how B eapiss NET addemblied Wrough COM and acceil tharm
¥ gl feomn Vel Badie 603, snd b to use the SOAF Toalkit 3.0 ts enabls callng Wb
) p— B rervies i
- Using an ADDUSET Data¥et as a Dats Source for Aepsrting Services
Basld 4 swrnpls data processng eclesdion the can be uied B3 pravde Gateter dats
B0 8 RE[aimng Serva s repet
http://msdn.microsoft.com/
Within the main websites of Microsoft the textual links have the same colour (blue) and style
(underlined). The only style difference is that there are bolded and normal links: the reason
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why of this choice is due to the links hierarchy (bolded link are more important).

Problem Background contrast
Action 3. Verify if the background used does not obstacle the reading.
4. Verify how it influences the look of pages and the location of all other elements on
the screen.
Example
In this example (www.provincia.potenza.it/museo/default.htm) there is not contrast between the
background (green) and the caption of this image (orange). For the user is very difficult to
read the text that explain the image.
Problem Font size
Action 1. Verify if the different types of text are readable (e.g. titles, subtitles, texts...).
Research has shown that fonts smaller than 10-11-point elicited slower performance
from users. For people over 65, it may be better to use at least 12 or 14 point.
Note: for verifying the font size it is possible to use a sample of users that try to read
the content of the page.
2. Verify if a suitable hierarchy is used among font titles, subtitles and texts, and if this
is kept consistent across pages.
Example Con il lsncie pu lsrgs seals sis businerr che conpurnar, Yodasfone offre
par prima & propri client un semvizio inbegrate GSMUMTS in Italia,
che consente di utilizzare le carsttenstiche delle due tecmologie per
Farnira im ogni situaziona la migliore gualitd & le mighod prestazion
sia nel traffico voce che nella fruizione del sersizi multirnediali,
www.vodafone.it
Within many websites the texts are written with font size of 8-9 point without the possibility
to enlarge it using the browser’s functionalities (the font are fixed by style sheets - .css). In
these cases the solution is either to enlarge the size at 10-11 point or to give the possibility to
enlarge them.
Problem Font colour
Action 1. Verify if there is an adequate contrast between colour of the text and the background
colour. (e.g. Green text over a red background)
2. Verify if the colour of the text is readable on the page.
Note: for verifying the font colour it is possible to use a sample of users that try to read the
content of the page.
Example
In this example, the font colour used for designing the contextual menu does not guarantee
an adequate contrast. The readability of the entire menu is harmed from this design solution.
Problem Font type
Action 1. Verify if the font is a standard font, verify that the size is readable and if is possible

to enlarge font size. For example, it is very important to use sans-serif typefaces
such as Verdana for small text of 9 points or less since the low resolution of many
monitors means that the detail of a serif font cannot be rendered fully;

2. Verify that the use of bold and underlined text is correct. For example is wrong to
use underline text to spot something important because underline text means that
we are in the presence of a link.
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Example

) T T - Venall gap
bcmalsaal orgmuion of skt who ady  'SPRONS B9
L v o e 2400 e chesae.
W e

Figure 11, Readable font: Neuresciance for Kids by Eric Chudler

http://ebooks.strath.ac.uk/eboni/guidelines/guidelinell.html

This image caption is written with a readable Font type (Verdana 7.5), even if the use of italic
(Neuroscience for kids) could partially obstacle the readability.

Problem

Text layout

Action

1. Verify if the text is properly split into spaced paragraphs.
2. Verify if the text is not justified but aligned left or at lest centred. Justify text is the
worst alignment for screen content.

Example

18 WTde Enphiry ydkand 04 0dem b tieve pa offs

¥ '.k:l e

wi) Han el g

Bipinge gl poswians Fidy & 9
poel bk ged § shoet-aede b
inl mounali

bt rvine o b, BEF
iy Lol ol pli

http://historynet.com/we/blwhiteelephantsaloon/

In this example, even if the text is too long, it is at least properly split into spaced paragraph
and aligned left. This layout helps the user to better read and scan the page.

Problem

Anchor identity

Action

1. Verify if the link anchors have clear and conventional visual symbols associated to be
distinguished from non-link elements.

Example

LiuES
o J fuctisti fra bradizions & presents |

Potenras, Finacotecs Frovingisle
T aoriles = 27 aisonn 2804
CARLD

iti Fra tradiziens & pradants 9
s’
Carle L

=
=
o
& GIORGIO DE CHI
&
i
i
0

CIMESI - &

El mitratto di g 111717, oo gu tels di Arnedec FMaodeglieni
Pittor luceni dall'@00 & dei primi del "P#00

Hopis @ Libartd

L e

In this page, two different styles of textual links are used. For the first link (0) a bolded and

underlined font is used, while for the second (9) only the blue colour is employed. In this
case, it should be better to have a common anchors identity (style): in fact it should be

possible that the user does not recognize that ® are links.

Problem

Anchor states

Action

1. Verify if the links/buttons communicate a visible change of state when activate.

Example

perdormance, http ffeww rdg ac ukidcaliepts) | In this example, the visited link is differently
[tfmain/resea’publiitles/S8 himl. displayed with respect to non visited link. This
* Youngman, M. and Scharff, L (1999), Text design solution helps the user to immediately
width and margin width influences, remember the visited pages.

http://usability.gov/quidelines/readscan.html#one
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.................................................. In this other example, when the mouse is over the
e = link, a well visible change of state appears (the
" 2 n link becomes red and underlined).
F'r-:-gett-:-_ ) Progetto
aggregazioni aggregazinni
www.luganoch
Problem Icon consistency
Action 1. Verify if the icons used are consistent and adequate with respect to the colours and
the other graphic elements in the site.
2. Verify that icons work both as a group and as independent pieces.
3. \Verify that icons are instantly recognizable, simple and cross-cultural.
Example
D Netscape: Music ..., 2 5 @ > 3
Mhusic Bome. Radofeisceps Sorg Video:r Prolon Music Mees Lowe L Perzonais Mall AIM Yellow Pages Maps Travel Shop
Search Goge [ ) soomion GooD A dako R o vt
e (IR [ronme In this example, it is clear that

— CHARLOTTE [ [veree - . i ’

il 2 e | l"‘fn the icons’ set wused for

P Wil S ad e s Pk prarkateny oo - [~ . . .

Jp—— Quuspremtan G Ledsrlobn representing the interactive

s Ao e Beckiute; [ ollivaben | d08mosd sections or external web site

* Howrylian il are both coherent with the

DonCen, g more ACL . .

e Wi ks & o omarn visual style of the website and

Loohiematen andrtisar sk perkemance /) Dy D it instantly recognizable. Besides,

[ e— Tl wc vides S AOL for Drosdtend = P .

Erer s name b it is possible to use them both
as a group and as independent
pieces.

http://channels.netscape.com/ns/music/default.jsp
Problem Widgets consistency
Action 1. Verify if the widgets used are consistent and adequate with respect to the colours
and the other graphic elements in the site.
Example
Content Match™
Grove yo url:;ninv-» by reaching more Largeled cuslomers vhile they are
anling. :
;. nelns you Qat more Tangete Ir-uc';-'n-'-ue.r N @ pay-per-dick bass P
o
Examples nlghow Content Match works: Heorrenbetier Sige -up
3__.:?_5‘-'S"\-'!n"a?':-"..'r.-sm-amé.'.;t...ﬁ“?_?'_' snd vismE oo sian up for our e
....................... 'S
| thEEI products & servicesg content match™ D
www.overture.com
All the widgets used in Overture website are very adequate with respect to the colours and,
more in general, to the overall graphical style of the website.
Feature Page layout
Problem Position consistency
Action 1.

Map the macro-areas of the page’s types (topics, group of topics, transition pages)
and try to identify the elements composing the page layout;

Navigate through the website and verify if the elements positions are kept
consistently across pages.

2.

Example
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(= ues |
HF

IBS Homepage = Analysts & Investars = Guarterly Results = 02 2004

econd Quarter Results 2004

Q12004 Q42003 2003

nnual Review 2003

S
v

Aug. 10, 2004

Peter wwuffli, Chief Executive Officer, Clive Standish, Chief
Financial Officer, and Mark Branson, Chief Communication
Officer, presented UBS's second guarter 2004 results live from

B Homepage = Analysts & Investors = Annual Reporting ﬁw@
:
nual Reporting : w
01 7.0+ 1204

ct. 5, 2004 11:00:27

Handbook 2

nual Review

Our Hanckbook contains = online version

detailent descriptions of our

Our Financial Repart contains
our aucited financial

Our Annusl Review provides a
deseription of our business

www.ubs.com

Comparing these two pages of “Our company section” of UBS website, it is clear that the
position of fixed elements is maintained consistent among the pages.

Problem

Layout grid consistency

Action

For all the different types of pages (topics, group of topics, transition pages):
1. Try to identify the layout grid (template);
2. Verify that all elements composing the template are kept consistently among the

different types of pages;

Example

Ll Prlim; et
Prlow § 1437 B RAh i PREE Supsr Savet
Hhigping =n srdors cesr §25. Sog Sola W
Vv Ravws] 19 50 {475
SevaBabllly; Urasly shipe s then 34 hours o Amsaon oo

WAl O e B el Wedine wlay, Dorahen P Tadse o oa e
nest 9 o At L1 rrates, aod chasns Ona- Doy Whippang
AL ihE UL SEl ald

EAERTE L RERL D S
EAANA | HFT OOV E

g e
A cned o sy e {10 #%
b el o b 38 60
L B it e 09

LHT F8 IR e P

b xplorn thiln Rom

'.u.u; ] MR iy List Prica; 1+

Pl B1E 70 & Mg b o PEET Bupr Raye
Shipping o oedare over §56. Gis detay B
o Bl 1 L

AvalabEAY] LUBosk $00g sithe 29 ROWE PO AREI0N 008

TN B S0 Nl W e i DML BT CRIEE 1 R TN
nckt 9 Roors a0d LL mnafac, ond choog Ono-Day Shippieg
#L ChELE PSS

ZAZ umsil B sy w4

el D gy =k

ekl Felama e P S T
frwar iLed I s B i e FLL S

4L EERT Sagnd B oy fum 13705

Bir L i P

b el ® el g e

www.amazon.com
The books’ pages of Amazon present a layout grid (template) that is kept consistency across
the pages. In fact, all the main elements such as “Item information menu” (0), “Recently
Viewed Items” menu (9), the “book information” (9), “Ready to buy” box (9) and “More
buying choices” box (9) have a consistent position across the pages.

Problem

Layout conventions

Action

Verify that:
1. The page is organized for facilitating the user to scan from left to bottom right;

2. The more relevant items are larger than less important;
3. The more relevant items are positioned above and not below the page (for example
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verify that the main menu items are not positioned in a less visible portion of
screen).

Example

il ] eracosmuis PREEElElE rvinn | fum & Gais

Eaty Ergsiolt)

et et Fosrrs S et
ﬂ Lk, b prating ;
ko # L s GREE
h E R
l ‘ . .l ﬂ -“l

Frvrdisis i

www.lindt.com

In this example, the position of the link “L'azienda” (“the Company”) is left-bottom. In
general, this position could be a valid choice when the section presents only a brief history of
the company and not dynamic and updated contents. But in this case, the section “contains
also the possibility to access to “Investor Relations” section, which is a “sub-website” for
finding all information about economical strategy and company’s performance.

Feature Homepage

Problem Redundancy — Overcrowded page

Action 1. Verify it the elements on a page are not redundant;
2. Verify if the page is not overcrowded.

Example

5

Grendesign 11s sdisiens
4 : ;

T

\

www.design.polimi.it

This Homepage provides too much information:
- the highlights of the University ("");
- the news of the University (9);
- the links to the useful sections for the students (9);
- the main menu (7).

Besides if we click on the link “next page” (9) we reach another “home page” where more
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highlights are presented.

Note: this home page is optimized for 800x600 resolution, therefore all the elements are
displayed within this (tiny) screen space!

Problem

Page layout

Action

1. Verify if:
a. the home page has a recognisable layout;
b. the goals of each element of the layout are clear;
2. \Verify that the layout respects the characteristics of the entire site.

Example

Libera Circolazione

allinfrastruttura di Persone e Beni

Mmcursfg
Fornitorf

16 Lugle 1004
FidE - Habama Dehegiate Garbens Boeraccs

Informarsi
sulle Gare

H progattn centdicanons dal S133 reggengs
e il

i 9"

www.rfi.it
This homepage are not built with a clear page layout. In fact, it is very difficult to understand
which the main menu is (0) and the role of the other menus (9,9).

Problem

Use of Flash animations

Explanation

Flash animations are used to make a site dynamic and interactive. Often these animation
does not fit with the rest of the site.

Action

Verify if the flash animation are coherent with the graphic aspect of the site, especially for
icons, colours and graphic elements used.
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TECHNOLOGY/PERFORMANCE

Luca Triacca Ph.D. Thesis, USI COM 2005 - 190 -



Annex A_1: Library of Technical Heuristics

4.a TECHNOLOGY/PERFORMANCE HEURISTICS

The technolo

gy dimension of a web application is concerned with all those aspects related

to technology choices and implementation style. The aspects that could be analyzed

within this dimension are the formal correctness of the code (the site do not have to

generate err

ors), the management of critical sections (e.g. operations) and the reaction

of the system to errors or unexpected user behaviours.

Feature Errors management

Problem System reaction to errors of a user

Explanation | When some errors occur, the system is blocked and the user cannot go on.

Problem Scripting errors

Explanation | Some Java- VB-Scripts codes could generate errors in particular conditions.

Problem Operations management

Explanation | Hypermedia browsing during a procedure could cause errors or the operation to be cancelled.

Feature

Browser compatibility

Problem HTML interpretation

Explanation | HTML is not supported and interpreted in the same way by every browsers (e.g. in visualizing
tables and layers).

Problem Plug-ins

Explanation

Installing plug-ins requires administrator permissions on the machine. This should be take
into account when the web site used particular plug-in.

Feature

N Optimization

Problem Page download time

Explanation | The page has a too big size, the user should wait too much before seeing the content.
Problem Media streaming

Explanation | Streaming audio or video could be not optimized for slow connections.

Open set: other may be added, according to the application domain and specific features.

Luca Triacca Ph.

D. Thesis, USI COM 2005 - 191 -



Web Usability Enhancing Effectiveness of Methodologies and Improving their Communication Features

4.b TECHNOLOGY/PERFORMANCE ACTIONS
How to use Technology/Performance Heuristics

The purpose of this document is to explain in an extensive way how to find the usability
problems for every technological usability feature and to provide a step-by-step action

guide for detecting the different problems.

Feature Errors management

Problem | System reaction to errors of a user

Action Action 1:

1.  Try to fill forms with incorrect information (e.g. for date, emails, countries, etc.);
2. Verify if the system provides an alert about the needed/failed information.

Action 2:
1. Try to fill form and do not fill some mandatory form fields;
2. Verify if the system provides an alert about the needed/failed information.

Example

=
E-MATL ADDRESS ' gryglry com \ () The following erioi(s) mist be corected before this form can be compl

PASSWORD *  suue & This e-mail address is already in use. Please iry a different e-rmail addres

RETYPE PASSWORD *  suue

FIRST NAME * 3
\—_ )] Tl Tollowing erroris) must be corpecied before this form can be complet

LASTNAME " | pay| 7
= Fleasa enter vourfirst nama.

JOB TITLE

» Fleage enler a AP code

COMPANY

Filling this form (example extracted from
ADDRESS Macromedia.com) the system provides an
alert for the email field (we have used an
email that is already in use) and for
mandatory fields (that are not completed). At
the contrary, the system does not provide
any alert for the fields “City”, filled with
STATE OR PROVINCE Milano, and Country, filled with Algeria. It
seems clear that the system does not match
fields “City” and “Country”.

eIty ilano

country * [Algeria =]

ZIP OR POSTAL CODE ¥
FULL PHONE NUMBER

SCREEN NAME

Problem | Scripting errors

Action 1. Try to fill forms with special characters (%, €aéoéau, ?, etc.)

2. Verify if the system accept and recognize special characters (and allows the user to
continue the operation);

OR

1. If the system does not accept special characters, verify if an alert is provided by the
system.

Example

Please type a valid e-mail address. it must include the @& symbol and the
damain I|~:|.'||||||||~: FﬂrrllMllmn::|1||.i|.|1|51|f'|.1:1||||i. Th |:l|r|1:h||| baefore the 1%'
symbol can cantain letters, numbers, and underscores () but no spaces or
ather symbols.

E-mail Address [hammesghotmail com =

Filling this form (extracted from Microsoft.com) we have insert a special character (#):
immediately the system alert us about accepted characters and the correct procedure for filling
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the form.

Problem | Operations management

Action 1. Start an operation (e.g. buy the book “The Da Vinci Code”) and, during the process
(e.g. fill a form for buying the book), verify what happen when you browse out using
some global navigation menus or the “back” button (e.g. you decide to buy another
product and you want to read more information about it);

2. Observe the system reaction when you start a new operation (e.g. add the new
product in the shopping bag): verify if the system resumes the previous operations

(e.g. it presents a shopping bag with two products).

Example

" YOUR SHOPPING CART |
° Proceed to Checkout

[~ Show gift options
during checkout [

added to your
Shopping Gart:

The Substance of

Style: How the Rise of
Aesthetic Value Is

Remaking Comrmerce
Culture, and

YOUR SHOPPING CART

C Proceed to Checkout J

I~ Show gift options
during checkout (1

Added to your
Shopping Cart:

Erotional Design: Why
We Love (Or Hate)

Everyday Things-
Donald &, Morman;

Conscigusness- Yirginia Hardcover
Postrel; Hardcover $26.00
$17.46 - Guantity: 1
- Quantity: 1

Other items in your
Shopping Cart:
The Substance of
Style: How the Rise of
Aesthetic Yalue Is
Eermaking Commerce
Culture, and
Consciousness- Yirginia
Postrel; Hardcover

$17.46
- Quantity: 1

In the Amazon website
(www.amazon.com) if you
start an operation (e.g.
“buy this book”) and then
you stop it and you select
another book, the system
resumes the previous
operations (in this case it
shows the previous
selected books).
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Feature

Browser compatibility

Problem

HTML interpretation

Action

1. For accomplish this action you have to install the most popular browsers. For
example:
a. Internet Explorer
b. Mozzilla Firefox
c. Netscape
d. Opera

2. Try to browse the site using these browsers and verify if the website is correctly
displayed.

Example

AmericanAirlines’

Gates, Timas and Status

Lo T
Travel hak Gales, Teay L ST ke
Fighl Statut ¥ Fomm: by o pummad il B il of pusmad Bt [
Prodects 8 60| jenscsien fee "
o Bvir Treinteet B Tims Ehates i
Special Ogry |8 Dowriads .
- AT TR Mo s oo o [y =l [werwe =] [oencaiamees =]
+ Bagonge nfomation. 0 Depadesn Al
Budingsn & Axpeiet Chutet _ ¢ ]
Agercy Programe [ & Lowrsges [y Fight Tomg
Agosl Oy Flight Status Motification
" ] AR, o s prisactively ety you sl American Arines or
::'.w,,';“, e = Arerican Eaghs Might depsarturs or arrival salus and gats
iiformaion 'fou canchooes ko receies 8 voks message i

i 0 B0 BLOESS TP sl 0t
e i VAP phees

= Exrvicn masst b Sagsable = racenrg emal netages

Internet Explorer 6

AmericanAirlines’

Gates, Times and Status

e e e Pl Buwriben

Tra el hals remarion 7:::‘;::"9‘” [ & To Lol e Aknadd Eodd [IT——
Producs § Gt ardin

Wed SAMwer Trstabied L Tema Ehewie Aebra
& Special Gffgr®s | 8 Dowmicads [ [Teany =] [meeneg =] [svemcanarmres =]
LT T T & e
Tgpege niormaion# S — ETE.
[y Alrpert Chn S—
Aguscy Frogramy | & Loungaz fresaeiges o Flight Status Motification
Ao Uy '

AR £rm £an proacively hotty you ©f Amercen Arines or

Asmarican Bagls fight departrg or el thstus and gate
imdormation Vau can ChooTe ) 1RCRYE & voKon FerTage 3
vour phore o i ed message io 8 celphare”,

At pager, e voral dgis wiristend (PO b or
repl el s iad

Canats Pl 1o 3 bt
* Dareice must e apatin o recerTg emal meszages.

Netscape 7.1

< I [ - 1=

i ety e na_comyappa e ormaton Samchiatm Tmasand st fhimiarchorEvent =i ses

AmericanAirlines’

Gates, Tirmes and Status

Aeservaiivas My b o Fisght Bharrabann:
Trowed [nfeemation |20t T § St gy
Fight Smbus Fram Ly or Aimad Do To- Loy o= Ao Code Thght Humbar
Products S50 | okscuon e
5 i
Mef Shdver | Tt Dt Tima Chemn aitng
£ Al Chethirg B Fligi it Todey [ Moty B sEncanarees
e wrdl Aveeni Cen [T S T
Faniowaa & Arper Cues e
AGhaCT Prigraml |8 uorge
Fighi T Flight Status Matific ation
Spocil Axsitace
Mbad L
& ik coum o ety nobly you of Americen AFires or
— Memercan Eag Mgt departr or sl thabus ared gata
TR, i O O R TR AR et 1
""“z::"l‘"' | rour phone, or m Sk mesmage o @ ool phore”,
s et SEParuGn: pager”, perional dotl aniittent (PDA)
o el et

Crsats: Fiont Slatus Hotscaton
Win £ e atens Right st srmation
o YiF phone, e g, 08
Pairy ks

el * B et e il O woeh g anial e aged
irsiegy P

Opera7.11

This page (extracted from American Airlines website — AA.com) is correctly displayed on the
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three main browsers (Explorer, Netscape, Opera), even if complex javascripts and .css are
used for generating graphical effects.

DESTINAZIONI DOOAMATTOAMT & AIDUTTA CONTATTI
Tudte be Promozioni
Le Girovacanze Alitalia

=]

Caraibi
Oceano indiana

Caraibi

T P T -

plorer 6
PROMOZIONT B: MOVITA MNEWS CONTATTI

Br2004

Netscape 7.1

DESTINAZIONI Wl Lok i MNEWS CONTATTI

Opera7.11

Instead, in this example the sub menu are not correctly displayed both using Netscape and
Opera (the mouse-over action is not supported). It is clear that this problem can create
serious navigational problems since the user can not select the subsections.

Problem Plug-ins

Action 1. Browse the site using a non-administrator account;
2. Try to use every special feature (videos, animations, graphics, etc.);
3. \Verify if the features are correctly displayed.

Example

P, G = * prosy (LI

(TR T

w i Qi nissan.ch

-crm:urmm

A Tiicse o b carde ou
on incdoant e vile
VOIRE ) BTl ook
Er iR, 1 (el
e P prid ue
chez vous

Navigating within the Nissan.ch web site for searching an address of a reseller, the system
provides the possibility to use a map for choosing the region and the city. The problem is that
for correctly displaying the map a particular plug-in is required, otherwise it is not possible to
use it the map (note: for navigating this website we have used a Pentium 4 with Windows XP
operation system and all the common plug-ins installed). In this case, the only solution is to
use a standard technology for creating these maps (e.g. Flash).
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Feature Optimization

Problem Page download time

Action 1. Use different types of connection:
a. 56 kb;
b. ADSL 256kb/512kb/ 1Mb
c

2. Browse the site and try to download pages (in particular pages with big images or
videos) and verify the time needed for displaying every single page (you should not
wait more than 10 seconds).

EXampIe _,ll"\.‘ Wt bor T T ATt MR Getting oy oA drpdean v B v MG Comino B Dy B RS ke
L —
>
anisn i nem LA QUALITY CAUISES
ﬁ# MLALTA, GO & CONSNG
i P BECRAT
Cliv
e x L, i

—— NEAI PRERROUY] SUR, NOU £ INAIUIGH i

™ U Iveg 31 8% tel

Using a connection ADSL 1Mb (Best effort) and browsing the web site of Malta Island
(www.visitmalta.com) the pages are very slow to load. The faster pages are displaying in
average 15 seconds, but there are sections (e.g. Interactive map) that are loading in more
than 30 second. This web site presents a lot of contents and it looks well from the graphical
point of view, but the pages’ download time produces serious usability problems.

Problem Media streaming

Action 1. Use a slow connection and try to stream a media file from the site;
2. Observe if data are transmitted fluently without scatterings or interruptions.

Example

Watching online the Deejay TV (www.deejay.it) it is possible to verify that video and audio
are transmitted in a fluent way. In the case of the user utilizes a very slow connection (e.g.
56 Kb/s), the system provides a message that explain that the best view is obtained with
connections over 150 Kb/s. However, it is clear that is very difficult to watch online a TV with
analogical connections.

Open set: other may be added, according to the application domain and specific features.
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HEURISTICS SYNOPTIC TABLES
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NAVIGATION HEURISTICS

LEVEL OF

HEURISTIC FEATURE ‘ COMPLEXITY

Segmentation
Orientation clues Navigation within a topic
Accessibility of different pages
Introduction list

Orientation clues

Accessibility of topics
Transition list

Orientation clues Navigation within a transition BASIC
Accessibility of target
Landmarks
Consistency Overall Navigation
Accessibility
Orientation
Backward navigation Tree Navigation

Deeth anticiBation
Consistency
Segmentation
Orientation clues
Accessibility of different pages
Introduction list Navigation within a group of ADVANCED I
Orientation clues groups of topics
Accessibility of group of topics
“Go Back”
Histor

Navigation within a group of
topics

Navigation within a kind of topic

Backward Navigation

Orientation clues
Control

Navigation strategy
Topology
Orientation clues
Control

Navigation strategy
Topology
Orientation clues
Control

Navigation strategy
Topology

Guided-tour navigation

Index navigation

All to all navigation
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CONTENT HEURISTICS

LEVEL OF
HEURISTIC FEATURE COMPLEXITY

Accuracy

Currency

Coverage

Content objectivity

Authority

Conciseness

Text

ADVANCED

Text errors

Multimedia consistency

General Communication quality

BASIC

TECHNOLOGY/PERFORMANCE HEURISTICS

HEURISTIC

System reaction to errors of a
user

Scripting errors

Operations management

FEATURE

Errors management

" LEVEL OF
COMPLEXITY

ADVANCED

HTML interpretation

Plug-ins

Browser compatibility

BASIC

Page download time

Media streaming

Optimization

BASIC
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INTERFACE DESIGN HEURISTICS
(Cognitive, Semiotics and Graphics Heuristics)

Cognitive heuristics

HEURISTIC

Information overload

Scannability

Grouping Adequacy

FEATURE

Single page

LEVEL OF
COMPLEXITY

ADVANCED

Classification adequacy within
group of topics and transition
lists

Separation adequacy  within
topic pages

Website Mental map

Information architecture

ADVANCED

Semiotics heuristics

HEURISTIC

Ambiguity / Clarity

Labels Overlapping

Generality vs. specificity

Information Scent

FEATURE

String of characters

LEVEL OF
COMPLEXITY

BASIC

Conventionality

Intuitiveness

Interaction Images

BASIC

Grouping adequacy

Position of importance

Macro-areas

ADVANCED
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Graphics heuristics

HEURISTIC

Visual identity

Use of a chromatic code

Background contrast

Font size

Font colour

Font type

Text layout

Anchor identity

Anchor states

Icon consistency

Widgets consistency

FEATURE

Overall graphic design

LEVEL OF

COMPLEXITY

BASIC

Position consistency

Layout grid consistency

Layout conventions

Page layout

ADVANCED

Redundancy -  Overcrowded
page

Page layout

Use of Flash animations

Homepage

ADVANCED
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MILE+

(Milano-Lugano Evaluation method)

Library of User Experience Indicators
(UEIs)
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Index
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Introduction

This document presents the list of User Experience Indicators (UEls) useful both for
conducting a User Experience Usability Inspection and for the Scenario-based user
testing. The UEIs are divided in three dimensions corresponding to the different types of

user interaction experiences. These dimensions are:

1. Content Experience;
2. Navigation & Cognitive Experience;

3. Interaction Flow Experience.
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1. Content Experience

The Content User Experience Indicators measure the quality of user interaction with the

content of the application.

UElIs

Description

Completeness

The user can find all the information required. The content is complete
when it presents all principal elements that allow its understanding.
The content should be complete both to information and to semantic
level.

Richness

The richness refers to the quantity of information that explains the
content.

Note: The difference between richness and completeness is that the
content should have all the needed information elements for
explaining it (Richness) and these elements should be complete
(Completeness). For example if we present a car the content has to
speak about its security system, features, prices ... (richness) and all
these elements has to be complete (e.g. if we present the prices list,
any price should be omit).

Comprehensibility

The comprehensibility is related with the capability of the content to
be auto explicative. The main topic(s) of the content should be clear
and not ambiguous.

Relevance

Relevance is the relationship between an informational need (which
can be an explicit or an implicit question) and the answer(s) which
meets it. “Relevance” is different from “truth”. Example: given a
person who is 32 years old and was born in Mlnster, if the question
(need) is: where was he born?, and the answer is: he is 32 years old,
the answer is true but not relevant, vice-versa, if the answer were
Minchen, it would be relevant but not true. The ideal case, of course,
is when it is relevant and true.

Multilinguisticity

The content addresses to different type of users speaking difference
languages, should be given in more than one language.

Multimediality

The use of different multimedia files is helpful for conveying the
information. It is clear that these multimedia files should be
consistency with the main topic and the goals of the information and
they don't should overcrowd the page.

Satisfaction

The capability of the content to satisfy a user means that the
information provided meets the desires, the needs and the goals of
the user.
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2. Navigation & Cognitive Experience

The Navigation & Cognitive User Experience Indicators allow the measure of how the

navigation works and how the cognitive aspects of the application meet the cognitive

world of the user(s).

UElIs

Description

Self-evidence

Self-evidence is the property of interactive elements used for
supporting some elementary operations. These elements should be
auto explicative, not ambiguous and consistency with the semantic of
the operation.

Predictability

Predictability is the capability of interactive elements (symbols, icons,
textual links, buttons, images...) to anticipate the related content and
the effects of the interaction.

Learnability

Learnability is the capability of the application to be “clear” for the
user. Using the application the wuser should learn the deep
communication strategy supporting the entire system (it should be
able to explain how the navigation works, which are the visual
strategy for interactive elements, to create a map of the site...).

Information Overload

Information overload refers to the quantity of the message and their
degree of heterogeneity. In fact they could request an excessive effort
for a first time/web novice to understand the meaning of each
message.

Accessibility

Accessibility refers to ensuring that content is accessible, ie. ensuring
that Content can be navigated and read by everyone, regardless of
location, experience, or the type of computer technology used.

Understandability

Understandability is the degree to which the purpose of the
application, the navigation, the content and the interactive elements
are clear to the end-user.

Memorability

Memorability refers to the mental faculty of retaining and recalling
past experience. When users return to the application after a period of
not using it, they should be able to re-establish proficiency the past
experiences of use.
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3. Interaction Flow Experience

The Interaction Flow Experience Indicators permit the measurement of how the

interaction with the application is appreciated by the users.

UElIs

Description

Naturalness

Naturalness is the quality of web application of being natural with
respect to the users’ common ground both referred to the real and to
the online world. So the application should present a general semantic
that are easy to understand for the user (e.g. the icon representing a
home is often used for representing the go to home page action).

Effectiveness

Effectiveness is the capability of the user to attain his goals. For
reaching his goals the user has to pass through a series of tasks
efficiently. The main measure for establishing the degree of
effectiveness are:

e Success rate of each task and goal;

e Number of backtracks (within the execution of the task);

e Time for performing the experience.

Engagement

Engagement is the ability of a system to ravish the user. The
engagement is normally caused by the quality both of the content and
of the overall interaction with the system.

Recall

Recall is the degree of overlapping between the searching space
defined by the query and the one covered by the response. Therefore,
recall can be view as one of the specific tools for measuring the
coverage of content. In this sense, recall is the capability of the
system to provide the needed information without much effort for the
end-user (in particular if he is a novice user).

Precision

Precision is the purity of retrieval. Precision measures the semantic
congruency between the information need (expressed by the query)
and the response obtained by the system. Precision is a measurement
tool for relevance. In this sense, it is the capability of the system to
provide punctual information and not to overload the user with non-
desired information.

Satisfaction of the
experience

Satisfaction of the user experience means that the user has achieved
all his goals. The satisfaction is reached by attaining others user
experience indicators such as naturalness, effectiveness,
engagement...: in this sense, the general satisfaction of the user
experience is a macro-user experience indicator and the goal of the
human-computer interaction.

Open set: other may be added, according to the application domain and expected user experience.
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Applying Technical Heuristics and
User Experience Indicators:

some examples

(excerpts from the museum’s websites domain).

Note: the websites used for the examples have been visited from September 2004 until
February 2005.
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1. Applying Technical Heuristics: some examples

In this Chapter we present some example of infringement to the technical heuristics. As
explained before the Technical Heuristics are divided by design dimension: Content,
Navigation, Interface design (which includes Semiotics, Cognitive and Graphics) and
Technology/Performance.

Content Heuristics

The content heuristics allow us to analyze the quality of the content (in terms of the
efficacy of the communication) and for verifying if the contents and their structure
correspond with the expectations of the users. The goal of the content heuristics is to
verify the “technical” quality of the content presented in web applications.

Text conciseness

People rarely read Web pages word by word: they prefer to read few lines on the screen
(15-25 lines). In this sense, conciseness is one of the most important aspects of the art of
web-writing. For this reason it is very important to write an effective “short” and concise
text.

#4

CHEDD O LI DS B8 0| © roiivceorme sabommhroo ittt ]

“hasd dun
Fams

i wi
3 ltar Bl g3

Inwmlu
T L]
=

gy
| sedemamazras Andy kel hneds Wappiao. Dok Waresin 0100100110001 190 0 -

This example extracts from the Papesse Museum website (www.papesse.org) shows a
text long 50 lines. For the users this “wall of text” it should be very difficult to read. In
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this case, the web site should present an abstract, a summary of the text and then give

to the user the possibility to download the .pdf version.

Currency of information

The electronic communication over the web is supposed to be delivered at the precise
moment the reader accesses it; thus the offered content must be as current as the
addressee perceives it, or must clearly show when it was published and the time scope of
its validity.

Tate Online Tate Britain | Tate m Tate Liverpool Tate 5t lves

ONLINE

TAT
LETLS support us shop onling

Technology from BT FREE E-BULLETINS | BECOME A MEMBER Tate Online togethes wen a‘ri‘

Exhibitions -

I
What's on e

65,000 works online and & new

)

Visiting Information

ustrated glossary > FAQs
Tate Learning Press Office
Learn onling and in the galleries, About Tate

activities for al ages >

Research services, résources
and infliatives >

Job Opportunities

Copyright

Joseph Beuys: Actions,
Vitrines, Environments

Shop Online 4 February - 2 May 2005 Turner Whistler Monet

Tate gifts from posters to A rare opportundy 1o explore the Sponsored by Ernst & Young

i ==

paint-t-yourself ks > artistic output of an iconic figure Opens 10 February

Unlitled: Fin-Lp

Joteph Beunys
Ankhony Caro

Untitled
4 December 2004 — 30 January 2005 e

Tate Modern
Untitled gallery, Level 2
Admission free

Exhibition detailz | The artist= | “Wisiting information

Fire Up: Cordemporary Cofage am’ Crawing is the fourth exhibition in
Tate hiodemn's new Untitled series which looks at The Publc Work! of
the Private Space.

Exhibiting artizt= include histt Bryans, Amie Dicke, Godfried Donkor,
Dr Lakra, angzchi histy, Jockum Nordstrum, Stephen Shearer and
Mizole Wermers. Many of the exhibiting artists take found materials
from the public realm . such as newspapers, magazines and baoks,
and transform them, by 3 varety of simple and wet ingenious
pracesses, into something personal, strange, enchanting or haunting.

The exhibition features Dr Lakra's entirely tattooed pin-up girs.
Wangechi histu's hybridised monster models and Godfried Donkor's
ironic juxtapositions of glamour, slavery and money. Pin Up
combines the political edginess of collage with the subjectivity of
draming. fusing the public and the private in new and unuzual ways

wisngechi Mutu Ueditled (Classic Profile

Tate Online : SUpport us : Feedback : Tickets : Online shop

Tate Modern
Visiting information
Explore Tate Modern
Collection Displays
Exhibitions
Future Erxhibhitions
Past Exhibitions
Events & Education
The building
Tate Collection
Tate Learning

Tate Research

Visiting the Tate Gallery website (www.tate.org.uk) the 9*" February 2005, it happens that
the exhibition called “Untitled” and ended the 30 January 2005, it is still presented within
the section “Current Exhibition” (@). This lack of currency of the information provided
could have a negative impact on the museum’s image.. Indeed, if a user is planning a
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visit at Tate Museum and s/he is interested in the “Untitled” exhibition and it does not
read the end date (@), s/he will unsatisfy once s/he reaches the museum.

Navigation Heuristics

The Navigational heuristics help to analyze a web application by taking into account from
one hand the different ways that can be used by a user to reach a specific piece of
information; on the other hand, the connections for passing from one content to another.

Landmarks for overall navigation

The access to the main sections of a web site is given by a number of landmarks. By
using the landmarks the user can easily and quickly access all the macro-sections of the
application. Therefore, the landmarks should be well highlighted on every page.

THE
BRITISH

MUSEUM

Ragirter for our Newsietier

O sbscrive © uesubsorid Africa at the British Museum

i MADE IN AFRICA

VISIT

WORLD CULTURES a d.edi.c‘.lted ?eli.es of new‘exhibiliuns.
events and films celebrating the
LEARNING dynamic heritage of Africa

COMPASS past and present
Children’s COMPASS

TICKETS

jom!

SHOP

Sitemap | Searcn,

Founded i 1968, the Frendy
Rave wiad wad over £
il b 80 qutbionn
L ]
gallaten The Frands haw
Peiped 1o 1 mpcran
sbprcn for Tha raten wng st
Four balp we well be able 10
Contmue tha sappo

home | wisit | what's an |
warld cultures |

join | learning |

ontact us
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In every section of the British Museum website (www.thebritishmuseum.ac.uk) the

landmarks for the overall navigation are not highlighted. In particular when the pages are
long the landmarks are hidden (the user has to scroll for finding them).

“Go back” (Backward Navigation) in the navigation starting from an index/list
When the user reach a list he has to control the navigation from both the starting index to
each element and to go back from one element to the index.

What's on view now

The following works in our o1 ine collection are 1
works are subject to change nd may not be on

Fansmne Ormmicm | sndecnnn s van Bnbamse 4 OPE

In the case of the Guggenheim Museum website (www.guggenheimcollection.org), once

the user reaches the list of art’s works now on view and select a painting (e.g. Georges
Braque - Landscape near Antwerp) he achieves the selected page correctly. When the
user tries to return to the list of art’s works the backward mechanism is absent. The only
navigational mechanism are two links called “Previous Braque work” (@) and “Next
Braque Work” (@) that allow navigating within a guided-tour of the Braque’s work.
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Interface Design Heuristics

As explained before, the Interface Design is a broad dimension including Semiotics,
Cognitive and graphics. These are some examples of heuristics related to these
dimensions.

Semiotics Heuristics

During the interaction with a website the user should easily understand the meanings of
the messages proposed. Semiotics heuristics help to understand if the messages are
understandable for the users.

Ambiguity of Labels
The terms, the symbols, the icons... used could be interpreted with different meanings by
the user, making her/him confused.

New gallery New galiery

Mummy: the inside story Living and dying Eniightenment. Discovering the
world in the Eighteenth Century in

Wellcome Trust Gallery
the restored King's Library

The  main page of the current exhibition of the British Museum
(www.thebritishmuseum.ac.uk/whatson/exhibitions/index.html) presents a problem
related to the ambiguity of the labels. Indeed, the relation between the different signs
(labels) it is not clear: for example, what is the relationship between the title “Online
tour” (@) and the label “Mummy inside story” (@)?

If we clicked on “Online tour” (not just a title but also a link) and on “Mummy inside
story” would we reach the same content?

In actual fact when clicking on “Online tour” (@) we reach the online tour about
“Mummy: the inside story” and if we select the label *"Mummy: the inside history” (@) we
reach a section dedicated to a special exhibition about *“Mummy”.

Luca Triacca Ph.D. Thesis, USI COM 2005 -215-



Web Usability Enhancing Effectiveness of Methodologies and Improving their Communication Features

Position of importance of the macro-areas
The most important areas of the page should be easily recognisable and should be
properly grouped with respect to their importance.

Centre
Pompidou

ACOBEIL

FEVRIER

BIENTOT...

hen beesl's aui Sumine

v 3 v TSITES CUEPER IS TOUSITIORS
e M R 1 1 3] SPECTACLES-COMCERTS . -
. P U . SONFERENCES-DEBATS . - VISTEURS KANDICAPES

Within the Centre Pompidou website (www.cnac-
ap.fr/Pompidou/Accueil.nsf/tunnel?OpenForm) there are three macro-areas for main
menus and it often happens that the macro-area ® and © are not visible (the user has to
scroll for using these menus). In particular the macro-area © is used for presenting
several links that are important for the users (e.g. Exhibitions, Guided-tours, Today
events...).

Cognitive Heuristics

Cognitive Heuristics help to understand the interaction with a website considering two
possible cognitive dimensions: on the one hand, the cognitive effort of the user while
reading a single webpage; on the other hand, the cognitive aspects related to the
understanding of the information architecture staying behind the web application as a
whole, that is, the ground for understanding the whole meaning and structure of the
website.

Information overload

A single page is composed by a set of different messages, each having a precise meaning.
The quantity of the messages and their degree of heterogeneity could request an
excessive effort for a first time/web novice to understand the whole page.
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The main page of the Permanent Collection of Met Museum
www.metmuseum.org/Works of Art/collection.asp presents 32 boxes for highlighting the
museum’s collections (the picture above represents only a part of the page). It is clear

that from a usability point of view this page is information overloaded.
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Website mental map

Users always try to create a mental map of the website, that is, to understand all the
different topics described in the website and how they are organised and reachable. The
understanding and memorisation of the information architecture positively influences the

user experience with the website.
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If we navigate for 5 minutes within the Exploratorium website (www.exploratorium.edu) it
is very difficult to formalize the mental map. This problem is clearly related to the
dimension of the website; however the user should be able to understand how the

website is organised and how to navigate within the different sections.

Graphics Heuristics

Graphics heuristics are useful to investigate two aspects: the graphic design and the
layout. The graphic design refers to choices bounded to colors, type of fonts, icons and
other graphic elements on the page; the layout concerns the spatial distribution of the
graphic elements within the page.

Background contrast

The use of strong colours for the background or unsuitable pictures can damage the
readability of the contents of the website. Some matches of colours can be very difficult
to read especially for people with visual disabilities.
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Most pages of the MOCA website (www.moca.org) have a sky-blue background. This
stylistic choice creates certain difficulties in reading the different texts; see that they are
written with a blue font.

Font size

All fonts work in large sizes, problems start in smaller sizes. Text on the screen must be
easy to read. Choosing the right font size is important to make it readable.

Cy Twombly
Fifty Years of Works on Paper

on view January 27 - May 8, 2005

Peter Norton Family Galleries, Floor 3

One of the most important American artists living today. Cy Twombly uses & variety of materials
<ollage, and finds inspiration in everything from famous battles of dlassical history to Russian C4

The font sizes used for the main menu and the section menu of the Whitney Museum
(www.whitney.org) are too small for a comfortable reading.

Technical Heuristics

Technical Heuristics allow the analysis of the technology dimension of a web application,
which is concerned with all those aspects related to technology choices and
implementation style. The aspects that could be analyzed within this dimension are the
formal correctness of the code (the site do not have to generate errors), the management

of critical sections (e.g. operations) and the reaction of the system to errors or
unexpected user behaviour.
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Browser compatibility
It is notorious that HTML is not supported and interpreted in the same way by every
browser (e.g. in visualizing tables and layers).

Explorer 6.0 Mozzilla Firefox 1.0

If we use two different browsers for displaying the “Listen section” of the Exploratorium
website (www.exploratorium.edu/listen) it is possible to verify that the page is optimized

only for Explorer. Indeed, if we use Mozzilla Firefox the content of the page is not
correctly displayed.

System Reaction to User’s Error(s)
It happens that when some errors occur, the system blocks itself and the user cannot go
on.

Billing Information

Title: I Mr. vl
*First narme: Ipippo #Last name: Ipippo

#Stract addrass: Ipoiu
Address 2: I

ity Ipretews— State/Prov: Im
#ZIPfPostal code: W *Country: IBeIgium ;I
*Daytirme number: |1— *Eyening number: I1—
fae [T e address m\

Took
_‘) 0 ':;:' E - k,_" _‘;o ST S S ——————————— . Y
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Filling the form for buying the tickets for visiting the Hermitage museum
(www.hermitagemuseum.org) the system does not provide any alert for the fields
“State”, filled with California, and Country, filled with Belgium. It seems clear that the
system does not match fields “State” and “Country”. In this case, the user does not
understand which error s/he made, seeing that the system displays a blank page.
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2. Applying User Experience Indicators: some examples

In this Chapter we present some example of how to use the User Experience Indicators
within the User Experience Inspection. As explained before the User Experience Indicators
are divided in three dimensions corresponding to the different types of user interaction
experience. Indeed, the User Experience Indicators allow the evaluation of the adequacy

of Scenarios (which are “Stories about use”).
These dimensions are:

1. Content Experience;
2. Navigation & Cognitive Experience;

3. Interaction Flow Experience.

Content Experience Indicators
The Content User Experience Indicators allow the measurement of the quality of user
interaction with the content of the application.

Let us take into account the following Scenario on the “Musée d'ethnographie de
Neuchéatel” (MEN) website (www.men.ch).

Well-educated American tourist who knows he will be in town, he wants|
visit the real museum on December 6th 2004 and therefore he/she
SCENARIO
would like to know what special exhibitions or activities of any kind

(lectures, guided tours, concerts) will take place in that day.

USER PROFILE Tourist

GOAL Visit the M useum in a specific day
. Find the exhibitions occurring on December 6th 2004 in
TASKS the real museum

. Find information about the museum’s location

Multilinguisticity
The content which addresses different types of users who speaks different languages,
should be presented in more than one language.
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DocuMen
Infe musée Collections Activizgs 0O aes

ra

Executing the Taskl (Find the exhibitions occurring on December 6th 2004 in the real
museum) the information about the current exhibition and the events are only in French.
This lack of multilinguisticity is a usability problem that has a negative impact on the
image of the Museum (that addresses an international target and not only to a regional
one).

Satisfaction on provided information

Considering the fact that we haven’t found information in English about the collection and
the current exhibition. Still we are very interested in the museum and we want to visit it
(we try to complete the second Task- Find information about the museum’s location).
Therefore we need road markings for reaching the museum: also this information is given
only in French! We (as American Tourists) are very unsatisfied with the information
provided.
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Navigation & Cognitive Experience Indicators

The Navigation & Cognitive User Experience Indicators allows the measurement of how
the navigation works and how the cognitive aspects of the application meet the cognitive
world of the user(s).

Let us consider the following Scenario on “The British Museum website”
(www.thebritishmuseum.ac.uk).

Marc is looking for some information about Enlightenment period
SCENARIO
studying at school.

USER PROFILE | Marc, High-school student.

GOAL To be informed on a specific historical period (e.g. Enlightenment)
. Find general information about this period;
TASKS . Find detailed information about social and religious impact of

Enlightenment period.

Links Predictability
Predictability is the capability of interactive elements (symbols, icons, textual links,
buttons, images...) to anticipate the related content and the effects of the interaction.

THE
BRITISH

MUSEUM

Enlightenment

Discovering the Woreld in the
Eighteenth Comtury
In the restored King's Library

The Age of Enlightenment
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THE
BRITISH

MUSEUM

Enlightenment

Discovering the World in the aO)
; i
| .

Eighteenth Century
in the restored King's Library

4]

The Age of Enlightenment

Entering the section of The British Museum website dedicated to the Enlightenment period
the user (Marc) has to roll over on the images @, @ for making visible the links labels
Tours (©) and Take an online tour (@). The ambiguity between these labels could create
some difficulties for predicting the different target content. This problem becomes worse
by the fact that is not possible to visually compare the labels (as said before, the user has
to roll over the images for reading the labels).

Memorability of online tours

Memorability refers to the mental faculty of retaining and recalling past experience. When
users return to the application after a period of not using it, they should be able to re-
establish proficiency the past experiences of use.

mne

BRITISH
MUSEUM
=+ Back to; stast of tour
Enlightenment: The Birth of Archaeology
Antiquaries

nliguanes investigated the past by colecting and studying
anceend coins, pottery, metalwork and monuments. In interpretin
these things, British antiquaries of the late-severeenth and earl
oghteenth centurios generally relied on the accounts found n th
works of Caesar, Livy and other Roman histonans

During the eighteanth century, howevar, many scholars began to
look in more detail at the antefacts themseles and at the places
where they were found. Some antiquanes realized thal nowly
discoverad weapons and omaments were flom a native British
) culluré established before the Roman conguést of the first céntu
if}ﬂmf__ﬂl_-*_rp: AD. These early Britons did not appear in ancient written
Dackat cadeat accounts
9 2003 Seditly of Antiquases of Leadan

I

Encouraned hy 3 aroennn sence of natinaliem aatiguanes
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When users return to the online tours of British Museum Websites after a period of not
using it, they could have some problems for re-establishing proficiency the past
experiences of use. This problem is created both by the navigational structure of the
online tours and by the semiotic design. It is clear that the main users do not have the
capability for understanding the deep navigation structure and the reasons for selecting
some symbols, icons and labels. For the users it is only important “to learn” quickly and
easily how to use the website (in this case the online tours).

Interaction Flow Experience Indicators
The Interaction Flow Experience Indicators permit the measurement of how the
interaction with the application is appreciated by the users.

Let us consider the following Scenario on the “"miniwebsite” of Papesse Museum dedicated
to a particular exhibition

(www.papesse.org/papesse/minisiti/invisibile/index.htm).

Note: the exhibition ended the 9" January 2005.

David is looking for some information about special projects actually|
SCENARIO
presented in the museum.

USER PROFILE Contemporary Art lover

To be informed on special project

(e.g. Ipermercati dell’Arte-Invisibile)

GOAL
Note: this project includes three sub-projects: Invisibile, The Uncertain
Museum and Art Hypermarkets. Contesting Consumerism.
. Find general information about special projects;
TASKS ¢ Find detailed information about a specific project (Ipermercati

dell’Arte-Invisibile)

Naturalness

Naturalness is the quality of web application of being natural with respect to the users’
common ground both referred to the real and to the online world. So the application
should present a general semantic that are easy to understand for the user (e.g. the icon
representing a home is often used for representing the go to home page action).
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‘scroll both the squares o discover the work

(]

discover the wark

>
discover the work

In order to reach the content of the website the user has to click on the images on the
center of the home page (0®). A new page with some white squares appears (®). Now, for
reaching the content the user has to scroll the squares from left to right (however this
mechanism is explained in the text®). Once the content appears (e.g. a photo @), for
zooming the image the user has to scroll the square from left to right ®. This type of
interaction is not kept consistently for all the square: for example for reading the content
written by the curator the user has to click on the square @.

In this case the designer has created a new paradigm for the interaction that is not
natural for the user.
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scroll both the squares to discaver the work
In order to reach the content

related to the Invisibile project
e the user has to click the Back
Zo0m Ot button of the Flsh menu on this
e page.
i " Note: for activating the Flash
e <~ | menu the user has to click the
right-button of the mouse (in
windows 0S).

Rewind
e

About Macromedia Flash Player 7...

PALAZZO DELLE PAPESSE CENTRO ARTE CONTEMPORAKEA

» .
peem IPERMERCATI
DELL'ARTE

In order to reach the content of Art Hypermarkets.
Contesting Consumerism, the user has to click the Back

button of the Flash menu on this page.

This website presents another problem related to the naturalness. Indeed, for achieving
the content related to the projects Invisibile and Art Hypermarkets. Contesting
Consumerism the user has to utilize the default menu provided by Flash. All the
interaction for displaying the content of these projects is played on the use of the
Back button of Flash: this is absolutely unnatural and outside of the Web-standard for
the user interaction.

Engagement
Engagement is the ability of a system to ravish the user. The engagement is normally
caused by the quality both of the content and of the overall interaction with the system.
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Once the users (in particular Contemporary Art lovers) understand the interactive
paradigm, they could appreciate (and find engaging!) the fact that the web site is a
“virtual work of art” to discover. Even if, the website presents a lot of problems related to
the usability (both from technical and user experience point of view)most of these
problems should be considered in relation to the goal of the application. Indeed, the
website might accomplish the main goals of the stakeholders (“we want a website
representing a virtual interactive work of art”). This case study shows the importance in
taking into account the goals and the requirements of the application during the usability
evaluation. Despite, it is clear that a website which presents an interaction paradigm with
this complexity it is usable only by a minority of the users.
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Guidelines for Reporting

Usability Problems
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1. Introduction

Discovering usability breakdowns is just half of the work in carrying out a usability
evaluation. Since the outcome of a usability evaluation has to be reported to people who
are not those who carried out the analysis, communicating usability problems effectively
to the relevant stakeholders (client, designers, and development team) becomes a crucial
concern, since the problems have to be taken into account and the recommendations
have to be considered as a useful input for the redesign work (Bolchini D, Colazzo S,
2005).
The key findings of a usability analysis are a set of usability problems. A usability problem
is an obstacle to the quality of the user experience”. Usability problems should be the key
result of any usability analysis, being it performed via inspection methods (Bolchini,
Triacca & Speroni, 2003) or user-based methods (Dumas, Molich & Jeffries, 2004).
It is possible to summarize the process of managing usability problems in four
fundamental activities:
— Discover: usability experts should be able to identify those aspects of the user
experience which do not work (using one or more methods).
- Analyze: elaborate ideas, intuition and rough findings gathered from the
discovering phase
— Characterize: means accurately and completely describe the findings and
consistently orchestrate the analysis elements emerged so far for shaping

coherent problems statements.

— Communicate: means deciding what to say and how to say it according to the
circumstance of reporting and to the addressee, how to prioritise and order the
presentation of the findings, what to stress more and what to mitigate, which
bridges should be built among the different parts of the analysis, and how

convincing arguments have to be provided to support the results.
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The usability problem lifecycle.

Discover ... Identify issues

... Explore reasons/causes

<

____________________

Characterize . Describe your finding

]
i
i
]
i
i _._ Filter, Decide, Prioritize, Validate__ .
]
i
i ... Convince about your finding

]

Usability problems are typically communicated in a "Usability Report”. A Usability Report
is written by usability experts for designers and stakeholders (e.g. marketing managers,

product managers...), with the aim of convincing them of the usability problems

encountered relevance and suggesting indications for improvement.

In the first part of this document we focus our attention on several guidelines for
“Characterizing” and “Communicating” usability problems, which are important
suggestions for creating a successful Usability Report.

The second part is reserved for describing in depth the Usability Report’s structure.
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2. Guidelines for Describing Usability problems

The guidelines provided in this section are related in particular to the Characterization and

Communication of usability problems.
2.1 Separate Concerns

Guideline: Decouple a usability problem into the various “application aspects” it is

concerned with (content, navigation, semiotics, graphics, etc.)

Consider the statement: “The navigation is hard in the section X”. This consideration is
too vague to be considered a usability problem. Indeed, the difficulty of navigation could
be related to several causes (e.g. link names, link position and order, content structure,
navigation structure...). These problems are thus related to different design dimensions or
application aspects (content, navigation, semiotics...) as well, that can also help
characterizing the definition of the usability problem.

A proper characterization of the nature of a usability problem facilitates the intervention

for fixing it.

Consider the following example excerpts from FILA website (www.fila.com, 27
March 2005):

Running

Tennis
Snow and Sea

) Team sports

Zﬂilnesg-_trai ning
D Lifesyle

FILS coame sroan
st ur olactont R p——
atFilastore
AR LA 3N TR WD
TELHADILD EY
e
[ &

(1) FILA Home page main navigation bar
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Fila Fiow 8

(2) FILA main navigation bar

Description of the problem:

Within the FILA website there is a semiotic problems related to the main navigation bar
which affects the navigation of the user. In fact, the navigation bar presented in the
homepage (1) is clearly understandable; but once we navigate within the internal pages
the bar is different (2). The “internal” main menu (2) is not very intuitive for two

“semiotics” reasons:

1. Using icons instead of Text labels does not allow to get a quick overview of the
main sections (the user has to remember exactly that, for example, “Team
sports” button is the fourth from the left);

2. The icons used are not very predictable: it is not intuitive to understand that each
rectangle is referred to a site section.
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Guideline: Distinguish between problems which are application-independent and problems

depending on the purpose of the application (e.g. scenarios supported).

An important separation of problems is between those which strictly concern the design
level (also called “technical problems”) and problems which are strictly related to the
application scenarios (described also in the Module 2 - Inspection Methods).

Technical problems (those concerning navigation, consistency in layout, in link labels, in
information architecture, or technological breakdowns) are typically application
independent problems, meaning that they can be well detected without knowing the
specific purpose and communication goals of the application.

Consider the following example excerpts from MOCA website (www.moca.org,
25 March 2005):

This page shows a typical Technical Problem related to the graphics: the contrast between
text and background does not allow one to read the content of the page. The poor
contrast is independent from the type of application: it is always a problem! (Being it a
museum website, a university website or an e-commerce website).

Other, more crucial problems are those who significantly obstacle the completion of
important user scenarios. However, in case that the actual application requirements are
not known (strategic objectives, communication goals, specific scenarios that have to be
supported), and the analysis of the problems emerged strongly depend on this
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information, analysts should limit themselves to raising issues about the problems
encountered (keeping open the possibility of considering it a real problem or not),
providing the stakeholders the elements to reason about their requirements in relation

with the issue raised.

Consider the following example extracts from the “Musée d'ethnographie de
Neuchatel” (MEN) website, 22 March 2005):

DocuMen Bel
Infa musee Eollections Aetivilgs clialivg

o

In this example, one plausible scenario is that foreigner tourist (non French speaking)
wants to have more information (in English) about the museum to decide whether to visit
it or not. Unfortunately the website is only in French.

This lack of multilinguisticity is a usability problem strictly related to the requirements and
the goals of the application: are foreign tourists intended targets of the application? If
yes, the lack of multilinguisticity is a usability problem. If not, it is not a usability
problem.
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2.2 Balance Abstraction Levels

Guideline: Describe usability problems keeping a consistent level of granularity, moving

from general to specific and without abruptly mixing details with strategic issues.

Macro-problems should not be confused or intermingled with micro-problems. The
difference in granularity may be decided according to the degree of impact of the problem
on the overall application. It is important to characterize in depth high level and very
general problems before digging into the details of the problems concerning specific
features.
Important details such as “difficulties in subscribing to the mailing list via form” should
not hide or being intermingled with issues at a higher level of abstraction such as
“purchase service declared but not actually possible”.
The level of abstraction of the problem is a good sign of how deep the analysis is and how
usability experts master the results delivered. By level of abstraction we mean the degree
of detail by which a problem is described. Moving from general to specific is also effective
for having stakeholders agree first on the major issues, and then discussing the details.
The level of abstraction in which problems are characterized and reported should be kept
consistent and balanced, at least for two reasons:

= if analysts start to focus on fine grained issues (not necessarily less important),

they risk to lose the “whole picture” of the application;
= stakeholders are facilitated in following your reasoning moving from general

concerns to detailed ones.

The same usability problem may be described at different levels of abstraction.
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Let us consider the example illustrated in the following schema, excerpted from the
usability analysis of the Hermitage Museum (www.hermitagemuseum.org, 10 January

2005).
I—G-'vbn |Ir|fnrlndlnn

Shop Online Ticket Prices
| "Museum Shop with E-Shop functionality  “*Telephone and Fax Numbers

i
Shops inside the museum | Directions
| Scholarty Publications |.';" Tours and Lectures

: > I ]
Ordering Images and Photographs | .t Floor Plans

F

| Education and Technology Center i Contact Information

Info Stands |~/ "iPublications

Ticket Bookings 7| Museum Departments

[/
'"FIb‘cTr'"F"I'iiii"Lb'éitiéﬁBi"s'?éf\'iié'i's"_'ﬁ'_

Organization of content in section “Services” and “information” in the Hermitage
Museum website. Arrows show the similar content of the two sections.

The problem shown in the example may be described at least at three different levels of

abstraction:

Al. The criteria used for the information architecture is not always clear. See for example

the redundancies in section “Service” and “Information”.

A2. Some link names in the “Service” section overlap almost entirely with some link
names in the “Information” section. Having this situation, the user is never sure to have

consumed all the content available for a given tropic (e.g. museum publications).

A3. The difference between the sections ,Information“and ,Services“remains unclear,
even more so because the contents of these two sections are partially overlapping and
repetitive. As the scheme shows, the grey labels are very similar; the white labels are
quite similar. The distinction between “Shop online”, “Museum shop with E-Shop
functionality”, “Shops inside the museum” and “Ordering images and photographs” is not
quite clear and the orientation is rather complicating than clarifying it. Also the difference
between “Telephone and Fax Numbers” and “Contact Information” (consisting of a long

list of telephone numbers and addresses), is not clear.

All three statements are true and accurate in describing the problem illustrated in the
schema. Not all of them are equally relevant in every communication context. Al is a very

general statement characterizing a problem at the information architecture level. As an
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example, it refers to the specific section illustrated in the picture, without commenting
further on. This quite high level of abstraction is good for overview purposes, such as
executive summaries or synoptic, or conclusions, to give the essence of the usability
problems and then pointing to more detailed descriptions.

A2 describes the problem in the specific case, interpreting the issue at the semiotic level
(link labels) and providing a grounding related to the effect on the user experience. This
middle level of abstraction is quietly focused on the details and of course should be
complemented by a description of the “information architecture” concern (it is not enough
to change the labels to fix the problem). This statement can be considered as a synthetic
description of the specific problem.

A3 adds a number of details to the problem, describing what precisely is not clear in
which labels and introducing a further concern, which is the degree in which the content
sections are overlapping. This is a low abstraction level which is flattened on the details of
the specific case and it is good for discussing in-depth the two specific sections at issue,

typically as a comment of the table.

2.3 Extendibility: Represent Classes of Problems

Guideline: In case of complex applications, describe each problem as a representative of a
class of problems, and characterize each problem by providing a general statement

pointing to specific examples

During the usability analysis it often happens that the usability expert does not have
enough resources (time and budget) for examining the entire application. So it often
happens that problems are recorded and described as they emerge from the analysis,
wrongly assuming that the spotted issue is so unique and peculiar. As a consequence the
characterization of such a problem is only valid for the incidental context in which it
emerged, and the consequent recommendation for improvement just addresses the fixing
of that specific situation (Bolchini D. and Colazzo S., 2005).

Let us consider the following problem description (adapted from a problem detected
within the Rijksmuseum website, www.rjksmuseum.nl, 8 January 2005):

As entering the category “Jewels”, the user can choose among “handmade
jewels” but also “bronze”, “everyday tools”, and “wooden products”, whereas
the user expects to find only jewel-related objects, or subcategories of jewels.
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Clearly, this is an important problem to highlight, but the questions that the expert has to
ask himself are:
- Is it an isolated problem?

- What happens in the others categories?

In this case the expert does not have enough resources to analyze in depth all the
categories, he has to select randomly 4-5 other categories to verify if the problem is
isolated or repeated.

Then, when it comes to precisely characterizing the problem, usability experts should
carefully describe it as a general problem (if found more than one categories), pointing to
the specific case of the “jewellery” as an example.

In other words, the specific case emerged should be described not as “the” problem to
solve but as a representative of a class of problems, which may likely occur in other parts

of the application.

Note how the same problem can be characterized according to the explained guideline:
Collection categories present objects, which should not belong in the category
that they are in. This may lead to a confusing and disorienting browsing of the
categories offered, and make it difficult to the user to locate an object of
interest.
Examples:

e Category “Jewels”, contains the subcategories “handmade jewels” but

also “bronze”, “everyday tools”, and “wooden products”.
e Category “Painting”, contains Religious Pieces”, “Masks”...

It is not clear by which criteria objects fall in the categories.

2.4 Authority: Ground Your Findings

Guideline: Give reason of your findings by drawing to elements which can gain credibility,
such as the experience of the analysts, the impact on the user experience and the

compliance with the standard and convention.

Authority supports the credibility of the findings and it is necessary to ground them.
Communicating usability issues means that it is necessary to highlight and underline the
source of credibility.

We can have three main sources or pillars for usability results to be credible:
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a) Experience: the analysts is recognized as knowledgeable and experienced.

b) Consequences: usability problems are shown to have an impact on the actual
user experience

c) Anomalies: usability problems patently infringed standards, good conventions

or common practice in the domain

None of these pillars alone can fully gain the needed authority for usability findings. These
elements have to be properly combined, and all have to contribute with different weights
to consolidate the credibility of the usability problems. In this way, usability problems can

acquire their authority and start to become worth noticing for the stakeholders.

Consider this Example extracts from the World Business Council for Sustainable

Development web site, www.wbcsd.org, 25 March 2005 :
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Example of Homepage Information Overload.

Comment: “There is information overload within the Home page”.

Why should this be considered a usability problem? For supporting our finding we can
start investigating pillar b) (Consequences). In fact, all the information provided on the
homepage could distract the user from his task; so he could have some difficulties in
understanding which section/part of the website is interesting for him.

This assumption is also grounded on the pillar c) (Anomalies). Indeed, it is a good and
recognized practice to not overload the pages. From a cognitive point of view the quantity
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of the messages and their degree of heterogeneity should not request an excessive effort
for the users in understanding the page.

According to the case comment, this may also be founded on the experience of the
reviewer (pillar a), if he has long-standing experience in evaluating the usability of

websites.

2.5 Prioritize and Set Importance

Guideline: Communicate your findings in order of importance: according to the
circumstances, importance may mean gravity for the user experience or estimated effort

needed to fix the problem.

It is important to underline that the order of problems is perceived by the addressees of
the usability report in an order of importance (say first what is most important).

On one hand, importance may mean the “gravity” of the problem for the user experience
(“unclear link labels on the home page” is a more important problem than “having the
‘edit quantity of shopping bag item taking 2 seconds to work”). The first problem may
absolutely hinder the location of the content, while the second may have the user wait a
bit longer for the operation to be completed.

On the other hand, problem importance might also be interpreted as the amount of
“burden” or complexity for the designers to fix it. In this case the above priorities should
probably be inverted: a semiotic expert can write clearer labelling for the home page in
few hours, whereas having to speed up the “edit quantity” operation may need to

reconfigure, reinstall or change the business transaction software behind.

Gravity for the users | Effort to fix
Problem 1 10 0.1 person/month
Problem 2 8 0.4 person/month
Problem n 5 0.2 person/month

Example of Table reporting the “gravity” of usability problems.

The numbers reported in the table can be ranked according to any of the two criteria.
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2.6 Technicality: Avoid “Usability” Jargon

Guideline: Adapt your concepts and wording to the target audience you are
communicating with, in such a way that stakeholders clearly understand the essence of

the problems (Dumas, J., Molich, R., & Jeffries).

The right choice of words for communicating the issues emerged during the evaluation is
one of the most important aspects of a usability report. It is fundamental to take into
account that the addressees should not know the principles of usability and design or

even the concepts of the methods that usability experts use.

Example (bad):
Technical heuristics T4 showed that the structural navigation within nodes of the entity

type “painting” is inconsistent and not predictable.

This type of statement is unclear for addressees without a design and usability
background. The consequence is that they may start considering the usability analysis too
obscure and ultimately not interesting for them.

Example (good):
Navigation among the different details of a painting is difficult and disorientating, since

links sometimes disappear and their logic is not to easy to understand”.

With respect to previous (bad) example, this type of communication style allows the
addressees to easily understand the usability problem.

It is fundamental to remember that according to whom the problem communication is
addressed (designers, information architects, client, developers, web masters, project
managers), proper lexicon should be used to convey the meaning of the problem.
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3. Usability Report

The suggestions on how to structure the Usability report are very practical and could help

in the creation of a professional and communication-effective document.

a. Targets of a Usability Report
- Developers (engineers, Graphic Designers, Interface Designers...)
—  Product managers
— Marketing Managers
— Communication Managers

— Directors

b. Goals of a Usability Report
- Communicate usability problems (give an overview of the main problems, rate
the emerged issues...);

— Suggest the requirements for the improvement of the application

c. Structure of the Usability Report
The report normally is structured in 7 main sections.
- Cover
— Executive Summary
— Table of contents
— Introduction
— Results of Usability Analysis
- Synoptic of usability problems
— Requirements for improvement
— At the end of the report you can also insert an appendix (Annex), with all

the material used and gathered during the evaluation.

Before explaining in depth each section it is important to underline that a usability report
should be as short as possible. Several usability experts (Molich, Nielsen) fix the
“optimal” length in 15-25 pages (include appendices).
It is clear that this assumption should not be prescriptive: indeed the size of the report
depends on several factors, in particular:

e The number of problems discovered: the more problems we find, the more the

report becomes longer;
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e The dimension of the website: the more the website is wide the more the analysis
could be complex and articulated;

e The number of techniques and methods used: if the inspector(s) uses more then
one techniques (for example he blends inspection and user testing) the report
should present both results.
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3.1 Cover

The cover at least includes at least:
— Title (and subtitle);
— Author(s)
- Name and logo(s) of the Institution(s) performing the evaluation
— Date: day, month and year
— Version of the document;
— Copyright information;
— Other information (e.g. URL of the institutions involved, Addresses, Report
number...)

TITLE and SUBTITLE

Usability of Web Navigation

Task-based practical for evaluating navigational

aspects of web applications

Authors. Andrea Tilone, Francesco Zingoni, Abarto Maria Angelo Paro

B = v g
REPORT f
AUTHORS
CLASSIEICATION
‘ NAME AND LOGOS OF
[ TROZT {anglish v_e‘slnn}
INVOLVED
|~ Sepmnber 2002 |<- DATE
L e Il O B
—_— ——
COPYRIGHT ; Peklacnta d Milsna
INFORMATION

I oyl B S TEC-ab ~-HOC- Report 2002 Al Fights Faservad wew iec-ia.ch I
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3.2 Executive Summary

Executive summaries are much like other summaries in that their main goal is to provide
a condensed version of a longer report's content. The key difference, however, is that
executive summaries are written for someone who most likely does not have time to read
the original (www.columbia.edu/~ftgl/WRITING%20EXECUT.SUMMARY.html).

The Executive Summary plays a fundamental and strategic role for the communication of

the main results of the usability evaluation. Indeed, the Executive Summary has to
report only the main issues emerged during the analysis. See that, the maximum
length of the Summary is 1 page, it is clear that the writing of this part of the report is a
great effort in term of conciseness and efficacy: in one page you have to communicate
the essence of the whole work.

It is important to remember that the addressees of the Summary are the main
stakeholders (e.g. product managers, marketing managers, directors...): for this reason it

is called Executive.
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Example of Executive Summary from the OPENDRAMA prototype usability
evaluation report:

0. Executive Summary
The methodology used for carrying out this usability evaluation is MiLE (Milano-Lugano Evaluation
method), a new approach for evaluating the usability/quality of web applications. The evaluation of
the application has been conducted basically on three design levels:

- Navigation;

— Content;

— Graphic/Presentation.

The major usability problems emerged during the evaluation are the following:

Navigation level
The main navigation problems are related to:
— Guided-tour context visibility: when the user starts a guided tour it happens that he

loses the context within the tour is activated.

— Label predictability of the Encyclopedia main menu: some labels of the Encyclopedia’s

main menu are not predictable (in particular More info and Now on stage).

La Traviat.'_i

main infarmatian
S FNOHS

mtsical analysis
downlaads

£ Productions

K drie

1l Relsted snecdobes
I5] Eelsted products
B Viard, Gluseppe

In this case, the user is
browsing the operas “Now
on stage”, but there is not a
reference to this context
(the application proposes a

general OPERAS reference).

Content

The main content problem is the Structure of content in Opera Synopsis pages. The synopsis

page is to long and certain information is hided at the end of the page.

The only suggestion is to re-think the structure of the content or to insert a series of anchors for

browsing easily the synopsis page.

Graphic/Presentation

The main problems related to this dimension are:

— The general navigation bar that leads to the other applications of OPEN OPERA: the

position of this bar (at the top of the page) could create some problem for understanding

that this is the tool for navigating to the other OPEN OPERA applications.

— The main menu of Encyclopedia: this menu seems “part of” OPEN OPERA and not the

main menu of Encyclopedia.
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3.3 Table of content

The Table of content should present the main sections and subsections of the document.

It is important to keep in mind that the Table of content should be easy and quick to read

and for this reason it does not report all the paragraphs; so it should presents only the

main pointers. The table of content is not a detailed outline of the report.

The maximum length of the Table of content should be 1 page.

Examples:

Bad Example: this is a detailed outline

Table of Content

Executive Summary
Introduction

2.1. Motivation

2.2. Methodology
2.3. Expected Results

Results of usability analysis
3.1. Introduction
3.2. Technical Inspection results
3.2.1. Navigation Problems
3.2.2. Content Problems
3.2.3. Technology Problems
3.2.4. Interface Design Problems
3.2.4.1. Semiotics Problems
3.2.4.2. Cognitive Problems
3.2.4.3. Graphics Problems

3.3. User Experience Inspection results
3.3.1. Content Experience Problems
3.3.2. Interaction Experience Problems

3.4. Synoptic of results

Requirements for improvement

4.1.1. Navigation requirements

4.1.2. Content requirements

4.1.3. Technology requirements

4.1.4. Interface Design requirementspag.26
Conclusions
Annexes

pag.2
pag.3
pag.3
pag.3
pag.4

pag.5
pag.5
pag.6
pag.7
pag.12
pag.13
pag.13
pag.13
pag.14
pag.15

pag.15
pag.15
pag.18

pag.22

pag.23
pag.23
pag.24
pag.25

pag.27
paa.28

Good Example: we use only the

main pointers

Table of Content

1. Executive Summary pag.2
2. Introduction pag.3
3. Results of usability analysis pag.5
3.1. Technical Inspection Results pag.6
3.2. User Experience Results pag.15
3.3. Synoptic of results pag.22
4. Requirements for improvement pag.23
5. Conclusions pag.27
6. Annexes pag.28
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3.4 Introduction

The Introduction should report the goals of the work, the methodology and the tools used
and (optional) a brief presentation of the application under analysis.
The maximum length of the Introduction should be 1-1,5 pages.

Example of Introduction from the BMW Learning Community Center (LCC)
usability evaluation report:

1. Introduction

After a short reference section about the evaluation methodology, this report describes the problems
and proposes suggestions for the improvement of the usability of the application. The scope of this
report is therefore usability, i.e. the satisfaction in the user experience - in this case BMW workers as
learners and BMW training managers as administrators; consequently, this reports does not include
any consideration about the process of production and delivery of online or face to face courses, nor
on the organizational impact of the application on the corporate environment.

Intended readers of this report are the application developers (at Alchera), interested in providing an
effective, efficient and satisfactory experience to their users.

The main goal of the usability evaluation is to detect the most part of usability problems and
breakdowns of a web application, being the usability “the effectiveness, efficiency and satisfaction
with which specified users can achieve specified goals in particular environments” (ISO 9241-11).

The main goal of the usability evaluation of the BMW Learning Community Center is to provide
some guidelines for improving the usability and quality of the application. The analysis is divided in
two main levels:

e Content level: this level analyzes the quality of the content (in terms of communication
effectiveness) in order to verify that the contents and their structure match the expectations
of the users;

e« Navigation level: within the navigational dimension of a web application there are two basic
aspects: on one hand the different paths that can be used by a user to reach a specific piece
of information service; on the other, the connections for passing from a content to another.

The Methodology
The methodology used for carrying out the usability evaluation is MIiLE (Milano-Lugano Evaluation
method), a new methodology for evaluating the usability/quality of web sites (or more in general
hypermedia applications) fruit of a common research carried out by the Politecnico di Milano and the
University of Lugano. It represents one of the most innovative and efficient approaches for evaluating
the quality of a web application.
In fact, in order to actually support the evaluation process, MIiLE aims at providing the inspector with
a reusable set of evaluation tools (U-KIT, the usability evaluation kit) depending on the specific
domain. The U-KIT is a library of macro-scenarios, refined in a number of scenarios, that help to
understand stories about use (Rosson, M.B et. al.: 2002). Summarizing a U-KIT is composed by:

. Macro-scenarios (every macro-scenario refined in different scenarios);
User profiles;
User goals;
Tasks;
Attributes of quality (they are the "measure units" to define the quality of tasks).

The usability evaluation activity has been conducted in two different steps. In the first one the front-
end of the application has been analysed (the part of the application used by end-users). The second
part has evaluated the usability of the back-office (used by administrators and tutors).
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3.5 Results of Usability Analysis

The part of the report reserved to Results is clearly one of the most important. In this
section all the findings are reported, explained and commented. The Results’ section could

be divided in subsections or paragraph depending on the type of analysis.

For example if we use both inspection activity and user testing the Results section should be divided
into “Results of inspection activity” and “Results of User testing”. Moreover if we have carried out
both a Technical Inspection and a User Experience Inspection and at the end the User testing, the

section could be divided into:

X. Results of usability analysis
X.1 Inspection results
X.1.1 Technical Inspection results
X.1.1.1 Navigation Problems
X.1.1.2 Content Problems
X.1.2 User Experience Inspection results
X.1.2.1 Content Experience Problems

X.2 User testing results

Suggestions for improving the communication quality of the results:

1. Say something nice in the opening paragraph (Tognazzini B, 2001): Every
report you ever write from this day until the day you die should start out by
saying something nice about the product or service you are reviewing.

2. Presenting Problems by dimension: one of the possible ways for
reporting the problems is to organize them:

a. in design dimensions for the technical inspection (e.g. navigation, content,
interface design...),

b. in dimensions perceived by the user (e.g. interaction, cognitive) for the
User Experience Inspection and User Testing.

3. Use of screenshots: for presenting efficacy the results of the evaluation activity
it is important to use screenshots. Blending written comments and screenshots
allows explaining to the readers the findings clearly and effectively and reduce the
verbosity of the document.

4. Insert positive findings: even if the evaluation activity is centred on the
usability problems, it is however important to insert some positive finding. This
insertion allows reducing the “tension” between the writer (which “criticized” the
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application) and the reader (which is involved in the development of the
application).

5. User testing Results - Distinguish among expert opinions, user opinions
and user findings: opinions may be acceptable within the results of user testing
activity if they are clearly marked as such (Molich and Nielsen). Indeed, there is a
great difference between the problems’ interpretation and rationalisation made by
the expert and opinions and findings of the users.

6. User testing Results — Include quantitative data: within the presentation of
the user testing results it is important to avoid long lists of problems. It is also
fundamental to include qualitative data like:

a. the number of people who successfully completed each task;
b. the number of people who experienced a particular problem;
c. a breakdown of problems by experience level.

7. Express your annoyance tactfully (Dumas, J., Molich, R., & Jeffries): in
describing the problems you should pay attention to the type of words you use.
Be careful: do not offend and “attack” the work of others: stay always politically
correct. For example, avoid expression like “this is a serious error”, “this page is
badly conceived”...
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3.6 Synoptic of usability problems

The synoptic should present all the usability problems discovered. Indeed, it is the

presentation of the issues at a glance. This general overview allows the readers to have a

quick understanding of the number, type and gravity of the problems.

The strategy for showing the problems is fundamental, so it is recommendable to

organize them by dimension (e.g. semiotics, navigation, content...), by gravity, by

needed effort or combining all these dimensions.

Example of Synoptic Table for Technical

gravity and needed effort.

Inspection combining dimension,

Problem Design Dimension Gravity Need Effort
Problem 1 Navigation High 1 person/month
Problem 2 Navigation Low 0.1 person/month
Problem 3 Content Low 0.2 person/month
Problem 4 Semiotics High 0.1 person/month
Problem 5 Technology High 0.5 person/month
Problem N
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3.7 Requirements for improvement

The last part of the Report is about the requirements for improvement. In this section the
inspector has to provide some positive and encouraging suggestion on how the main
problems could be addressed. The suggestions should not be mandatory at all. Indeed,
the purpose of the usability evaluation is only to detect problems and usability
breakdowns and not to redesign the application. Moreover, using a mandatory
communication style could create a certain tension between the usability analyst and the
stakeholders (in particular the designer of the application). They could interpret the
suggestion as a critique of their work and the reaction could be a total refusal to

collaborate.

Example:

Consider the following problem:

“The textual links are not visible at all. Indeed, the textual links have the same colour and

style as the text”.

Negative Example of Requirement for improvement:

For solving the problem of textual links visibility you have to choose an underlined and
bolded style and a different colour (we suggest the blue). Moreover, it is necessary to
change the type of font and the size (from Arial 12 to Verdana 10) to enhance

scannability of the text.

Positive Example of Requirement for improvement:
For solving the problem of textual links visibility we suggest to choose a different
chromatic code. For example as it is common in many websites you could use a blue font

and underline it.
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ANNEX B:
Teaching Material -

Slides Packs

Summary:
In this Annex it is possible to find the teaching material used during the different MiLE+
courses. The material is divided in four packs:

— Slides Pack 1: Introduction on usability;

— Slides Pack 2: MILE+ - a systematic method for usability evaluation;
— Slides Pack 3: User testing (Scenario-based user testing);

— Slides Pack 4: Reporting usability.
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Slides Pack 1

Usability Foundations:

: - an Intro [
Introduction on Usability duction

Usability within the lifecycl Usability within the lifecycl

2 A interactive application is conceived 2 Requirements management

by a variety of stakeholders 2 Design

for a variety of objectives 2 Implementation

addressed to a variety of users 7 Content management

enabling them to accomplish a variety of 7 Evaluation

goals # Promotion & Change management
2 Proper management of the lifecycle is key 7 Maintenance & Enhancement

to the success of the application.

- SLIDES PACK 1 - 3 - SLIDES PACK 1 - 4
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User Experience Lifecycle /1

Understanding user needs
motivations and goals

2 Requirements management -

# Design -

2 Implementation - ~ Shaping the user experience

2 Content management

2 Evaluation e Assessing the user experience

# Promotion -
& Change management

2 Maintenance & Enhancement ->Instilling motivations to re-visit

- SLIDES PACK 1 -

-+ Creating awareness & motivations

User Experience Lifecycle /2

Pervasive Usability (Brink et al.:2002)

£ ] © ° L, [
Requirements 1 conceptual [ Mockups & | ] PRODUCTION LAUNCH
analysis design prototypes

D I
. N

- SLIDES PACK 1 -

Our vision on Usability

2 To be successful, Interactive Applications (being them available on
web, palm, kiosks, or a combination of them) have to be USABLE.

7 Usability is an essential factor for a successful user experience:

7 Being it learning, studying, deciding, visiting, enjoying or being entertained
through an interactive application

7 An interactive application is usable if...

7 Usability ROI are:
= Lower customer calls for assistance
= Brand equity enhancement

= Trust building

7 Example of poor usability:
2 www.lamborghini.com
7 www.giorgioarmani.com

- SLIDES PACK 1 -

Understanding Usability

2 Application-independent usability aspects:
= ...understandability....
= ...navigation quality...
= ...content accuracy
= ...consistency
= ...application status communication
= ...graphic and layout quality
= ..interface order....
= ...compliance with standards and conventions...
LI accessibility

72 These features can be evaluated even without knowing the purpose
and the user of the application

- SLIDES PACK 1 -
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nderstanding Usability

2 Application-dependent usability aspects:
7 Users can achieve their goals
= People find the information they need . . .
= People are properly driven and guided to unexpected content . .

= Content is relevant to specific user profiles (kids, local tourists,
tourists from abroad, families, curious, ...) . . .

= Content is enjoyable/entertaining for specific user profiles..

7 The application can be effectively used in a specific context
(while driving, while at home, office, walking, visiting, ...)

2 Understanding users, their goals and the contexts of use is essential
to evaluate these features.

- SLIDES PACK 1 -

derstanding Usability

2 From 1SO 9241-11:

7 Usability is “the effectiveness, efficiency and satisfaction
with which specified users can achieve specified goals in
particular environments”.

= The effectiveness of application-independent aspects
(font, layout, navigation, structure,...) is a necessary
condition for usability

= The effectiveness of application-dependent aspects
(meeting user profiles, context, needs and goals) is a
necessary condition for usabilty

- SLIDES PACK 1 - 10

Understanding Usability

7 Usability evaluation should be done as early as possible
in the development cycle:
2 The later errors/problems/flaws are discovered the more is
expensive to fix them

7 Anticipate breakdowns and errors on design artifacts

7 It should assess the effectiveness of “what is there” and
not inquiry about “what is missing”

- SLIDES PACK 1 -

State of the Art

2 Approaches to evaluate usability:
7 Who measures usability?
= User Testing
[ Users are the measure of quality
= Inspection
Expert review
7 How to measure it?
= Task-oriented (scenario-based)
= “Doing things” with the application
= Heuristics
1 Verifying compliance with usability principles

- SLIDES PACK 1 - 12
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Examples of

Application independent Usability Problems Content

- SLIDES PACK 1 - 13 - SLIDES PACK 1 - 14

MoMAorg ok

Calendar of Events | Flm and Madia Frogeam

Technology/Performance

Film and Hedia Screenings Schedule

Page visited the
2th December

www.moma.org/events/film/

- SLIDES PACK 1 - 15 - SLIDES PACK 1 - 16
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Browser Compatibility

Mozzilla Firefox 1.0

Explorer 6.0

www.exploratorium.edullisten/

- SLIDES PACK 1 - 17

Semiotics
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Understandability of the main me
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mation Overload

Graphic Technical

www.metmuseum.org/Works_of Art/collection.asp

- SLIDES PACK 1 - 21
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Are you able
to read the
different
information
on the
screen?

Navigational

WWW.moca.org/mu Ivisit_home.php

- SLIDES PACK 1 - 23
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org/site/on_view_now.html

- SLIDES PACK 1 -

Examples of
Application dependent Usability Problems

- SLIDES PACK 1 -

26

Concept of scenario

User/Customer End-user =
Experience

Want to do something ‘ .| Through aseries of acts

Web usage

Which are to be evaluated

Evaluation
activity

USABILITY KIT
(UKIT)
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User Experience Inspection /2

7 How to create scenarios

7 Interaction with stakeholders and end-users
2 Visioning techniques

7 UEls: tools for evaluating scenarios
7 Three categories of UEIs (corresponding to the different types of user
interaction experiences)
= Content Experience Indicators

= Navigation & Cognitive Experience Indicators

= Interaction Flow Experience Indicators

- SLIDES PACK 1 -
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Examples of
Content Experience Indicators

Well-educated American tourist who knows he will b in town, he wants vsit the real museum on December th 2004 and
e i b o . i’ p
place in that day.
USER PROFILE Tourist
GOAL Visit the M useum in a specific day
TASKS Find the events/exhibitions/lectures occurring on December 6th in the real museum
Find information about the museum’s location
UEls:

- Multilinguisticity

- Satisfaction on provided information

- SLIDES PACK 1 - 20

Eniligiinn T e

I'm an
American
tourist.

It does not
exist the
English
version of the
current
exhibition’s
description?
And the
description of
the collection?

www.men.ch/expositions.asp/1-3-583-99-21337-99-32-4-1/

- SLIDES PACK 1 -

30

Examples of
Navigation & Cognitive Experience Indicators

SCENARIO Marc looking informati i i ]

USER PROFILE Mearc, High-school student

GOAL on aspecific historical period (e.g.

TASKS Find general information about this period;
Find detailed information about social and religious impact of Enlightenment period

UEls:
- Links Predictability

- Memorability of online tours

- SLIDES PACK 1 - 31

Links Predictability

What happens when |
click on the button
“Tours”?

And on the button
“Take a online tour?”

Which is the
difference?

www.thebritishmuseum.ac.uk/enlightenment/theageof.htm|

- SLIDES PACK 1 -
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Examples of
Interaction Flow Experience Indicators

SCENARIO. David looking for some i i il proj in the museum.

USER PROFILE Contemporary At lover

GOAL o be informed on special projects
TASKS - Find general information about special projects;
et T
UEls:

- Naturalness

PALAZZ0 DELLE PAPESSE CENTRO ARTE CONTEMPORANEA

How the
navigation
between
objects works?

" _olafur

s& uncertan.museum

PALATT0 DELLE PAPESSE CENTRI ARTE CONTEMPORANEA

—
once olafur
understand the

interaction llasson
strategy of the TR MUSEUM
website, this

could be

entertaining.

www.papesse.org/papesse/minisiti/invisibile/index.htm

- SLIDES PACK 1 -

2 Developed in cooperation between HOC-Lab (Politecnico di Milano) and
TEC-Lab (University of Lugano).

7 MIiLE+ (Milano-Lugano Evaluation) strikes a healthy balance between
heuristic evaluation and task-driven techniques.

2 Offers reusable tools and procedures to carry out both inspection and user
testing within budget and time constraints.
2 Two types of Inspection activities:

2 Technical Inspection
= For discovering application-independent problems

7 User Experience Inspection
= For discovering application-dependent problems

- SLIDES PACK 1 -

- Engagement www.papesse.org/papesse/minisiti/invisibile/index.htm
Engagement MiLE+ Method: short introduct

36
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Slides Pack 2

MiLE+: a systematic method for
usability evaluation

Introduction and Features /1

2

Developed in cooperation between HOC-Lab (Politecnico di Milano) and
TEC-Lab (University of Lugano).

MILE+ (Milano-Lugano Evaluation) strikes a healthy balance between
heuristic evaluation and task-driven techniques.

Offers reusable tools and procedures to carry out both inspection and user
testing within budget and time constraints.

Two types of Inspection activities:

2 Technical Inspection
= For discovering application-independent problems

7 User Experience Inspection
= For discovering application-dependent problems

- SLIDES PACK 2 -

MiLE+ Activities: Synoptic

INSPECTION

MILE+ Activities:

- SLIDES PACK 2 -

# TECHNICAL INSPECTION

- SLIDES PACK 2 -
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Technical Inspection / 1

Technical Inspection / 2

27 Main goal: identification of design problems and implementation
breakdowns.

7 The inspector evaluates the application from the design dimensions’
perspective

2 Content
7 Navigation
7 Technology

7 Interface Design

7 For each dimension we provide a library of heuristics:
2 Usability Heuristics for:
= Content
= Navigation
= Technology/Performance
= Interface Design
1 Semiotics
71 Graphics
1 Cognitive

7 The evaluation using Heuristics can help by scenarios
but

= Semioti
0 Czr;,:?tt,l\fes We don't examine the adequacy of scenarios...
= Graphics
- SLIDES PACK 2 - - SLIDES PACK 2 -
Text Conciseness
LA ¥ e T e
Content

- SLIDES PACK 2 -

www.papesse.org/papesse/ita/programma/mostrescheda.cfm?id=127

- SLIDES PACK 2 -
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Technology/Performance

- SLIDES PACK 2 -

System Reaction to User's Error(s)

Which is the error?

http://shop.hermitagemuseum.org/index.html

- SLIDES PACK 2 -

Semiotics

- SLIDES PACK 2 -

Ambiguity of labels

Two labels:
two different

websites

© 5

www.thebritishmuseum.ac.uk/whatson/exhibitions/index.html

- SLIDES PACK 2 -
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Navigate
within the
British
Museum
Website for 5
minutes.

After 5
minutes are
you able to
formalize the
web site map?

Cognitive

www.thebritishmuseum.ac.uk/

- SLIDES PACK 2 - - SLIDES PACK 2 -

_ Anchor identity & Use of a Link’s Cromatic Code

MOCA THE MUSEUM OF CONTEMPORARY ART
[ Selection P Cortamuin
| gt | i
November 2004 Event Schedule
G rap hic Technical Chik s n marsh balos | g yppt Venue Name Diate & Time
mter DA il ek MOGA Coamia Blbia 8 Mandey, LTINS Leadibla st
Drambes - 2090 SoN i HOC aften Carsamstary ot

Which are links?

http://purchase.tickets.com/buy/TicketPurchase

- SLIDES PACK 2 -
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Are you able
to read the
menus?

Navigational

ot s i, saies et B,

www.whitney.org/information/index.shtml

- SLIDES PACK 2 -
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Consistency within Sections’ Navigation Strategy

(g st

Links for accessing subsections

www.metmuseum. asp

age.
- stipes pack 829

Example of Technical Evaluation Matrix

- i,
s e, i s g b .
e ey ety Bamd

navigation

Dimension Heuristic Score Comment
OIS Content Currency 3 The day of publication of the
article is not highlighted.
This does not allow the user
to know if the article is
updated or not.
Text errors 9 The text does not present
errors.
Navigation Accessibility of different 9 All the pages of the topic
st N b S S pages in the navigation Painting are very easy to
Tty Oty Db within the topic “product” access.
s s e 515 . e Ty, 4nd 165
. i sk g
“Tho M By o B Htapation Homnse Orientation in three 6 Sometimes it happens that if

the user passes from one
section to another he does
not find orientation clues.

\ 2 3
These links are anchors in the same

- SLIDES PACK 2 -
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User Experience Inspection /1

7 Main goal: evaluating the scenarios (the inspector puts him-self in the
shoes of the users)

2 With respect to Technical Inspection (where we evaluate problems application
independent) in this inspection the inspector evaluates scenarios.

» USER EXPERIENCE INSPECTION e mpesories e

2 library of scenarios

7 library of User Experience Indicators (UEIs)

- SLIDES PACK 2 -

- SLIDES PACK 2 -

User Experience Inspection /2

Concept of scenario

7 How to create scenarios

7 Interaction with stakeholders and end-users

User/Customer End-user 5 Want to do something i Through a series of acts.
A . Experience
2 Visioning techniques .
. . Web usage
7 UEls: tools for evaluating scenarios
7 Three categories of UEIs (corresponding to the different types of user
interaction experiences)
Which are to be evaluated
= Content Experience Indicators
Evaluation
activity
= Navigation & Cognitive Experience Indicators
= Interaction Flow Experience Indicators

USABILITY KIT
(UKIT)

- SLIDES PACK 2 -

- SLIDES PACK 2 -
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How to build scenarios /1 How to build scenarios /2

2 Iden_tlfy_the user profiles (or user types): Who will use the » Refine the Macro-scenario into scenarios
application?
e Type
| Licorprofiles | Macroscenario A Plan the learning experience

Laarmer Respansible ]

Accepler cenario 1 Plan the study

Sefler Scenario 2 Know course conditions

Tulor (1. 1) Scenario 3 Know the learning level achieved
Instructor Admunstrator

e 4+ _
2 ldentify their high-level (or macro) goals: Why will they use the User pl’OfIle Goal SCENARIO
application?

7 Refine Scenarios into user tasks

Macroscenario A
User profile Seller io A Plan the
r ry Scenario 1 Goal Tasks
[ lilaccogoal Plan the learning experience Phn the study. — Know the tme required to Fequent a cowse
—  Find the ideal period to frequent a classroom
User type (or profile) + macro-goal = MACRO-SCENARIO — Koo the time needed o download a document
St enario 1 Know  course T Ses cowse goals
conditions - See the course structure
—  Sechow tutors and peers
- SLIDES PACK 2 - - SLIDES PACK 2 -
Scenarios: different levels of gra
Examples of

Content Experience Indicators

User profiles (types) [ User profiles | User profiles
‘Well-educated American tourist who knows he will be in town, he wants visit the real museum on December 6th 2004 and
MGL MG2.. MGn Gl G2. Gn T T2. Tn scenaRIo i ial exhibit i . quided tours, concerts) wil
place in that day.
USER PROFILE Tourist
MACROSCENARIO LEVEL SCENARIO LEVEL
GOAL Visit the M useum in a specific day
TASKS Find the events/exhibitions/lectures occurring on December 6th in the real museum
Find information about the museum’s location
HEURISTIC EVALUATION and/or USER EXPERIENCE UEl
s:

EVALUATION

- Multilinguisticity
2 Choose the evaluation level most appropriate to - Satistaction on provided information
your project.

- SLIDES PACK 2 - - SLIDES PACK 2 -
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L e
neantign

Enllecliany
I'm an
American
tourist.

It does not
exist the
English
version of the
current
exhibition’s
description?
And the
description of
the collection?

www.men.ch/expositions.asp/1-3-583-99-21337-99-32-4-1/

- SLIDES PACK 2 -

Satisfaction on provided info

I don’t have found
information in Mty
English about the -
collection and the
current exhibition.
However I'm very
interested in the
MEN Museum and
I want to visit it.
Therefore | need
road markings for
reaching the
museum. But also
this information is
given only in
French 11

' calniians (T

- SLIDES PACK 2 -

Examples of
Navigation & Cognitive Experience Indicators

SCENARIO Marc looking for some informeti i i ]

USER PROFILE Mearc, High-school student

GOAL a specific historical period (e g

TASKS - Find general information about this period;
~Find detailed information about social and religious impact of Enlightenment period.

UEls:
- Links Predictability

- Memorability of online tours

- SLIDES PACK 2 -

Links Predictability

What happens when |
click on the button
“Tours”?

And on the button
“Take a online tour?”

Which is the
difference?

VWW. itist ac.L html

- SLIDES PACK 2 -
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Memorability of onlin

When users
return to the
online tours of
British
Museum
Websites after
aperiod of not
using it, they
should be able
to re-establish
proficiency the
past
experiences of
use?

www.thebritishmuseum.ac.uk/enlightenment/en_tours.htm

- SLIDES PACK 2 -

Examples of
Interaction Flow Experience Indicators

SCENARIO David looking for some information about special projects actually presented in the museum.

USER PROFILE Contemporary Artlover

GoAL To be informed on special projects
TASKS Find general information about special projects;
Find detaled information about  specific project (The Uncertain Museum)
UEls:

- Links Predictability

- Memorability of online tours

- SLIDES PACK 2 -

Naturalness

PALAZZ0 DELLE PAPESSE CENTRO ARTE CONTEMPORANEA

How the
navigation
between
objects works?

" olafur
liasson

e uncertatn.museum

www.papesse.org/papesse/minisiti/invisibile/index.htm

- SLIDES PACK 2 -

How to evaluate scen

1. Performing the (selected) tasks

assess the feasibility of some “critical” tasks

2. Evaluating the tasks through User Experience Indicators (UEIs)
For each attribute in relation to a specific task), the inspector has to give a score.
3. Weighting the results according to user profiles and communication
goals

the inspector has to establishing the “real quality” of each critical task with respect to
their relevance.

- SLIDES PACK 2 -
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Example of evaluation (e iom e analysis of the Louvre web st

MiLE+ Activities Framework (in a picture)

APPLICATION APPLICATION
SCENARIO DEPENDENT INDEPENDENT
USER PROFILE Artiover USABILITY APPLICATION USABILITY
TASK. Find nformation about e istory of museum callection . e NAVIGATION
USER’s WORLD
SCENARIO DESCRIPTION Jo i an ardover. He would ke 1 fnd some.information about the hisory of & particlar collction of the museu (e, 9 CONTENT
4 . TECHNOLOGY TECHNICAL
= e
N & [ SEMIOTICS INSPECTION
. X Lbraryot | § 2y
Example of User Experience Matrix Scenarios. . = COGNITIVES
Scenarios
(552 ool
ot mandaton)
vels
) A F) o v mlm .
g H g H User Experienc e | Technical |
Task g H ¥ [ Indicators SRS
Find nformation st the H H g Global core fo this Task
isory of museum collction H H PGELS) Library of Heuristics
scores s s s . 675 st averagescoe) Library of UEls
USER EXPERIENCE ERRER
weights o o os 03 Vaiidate / INSPECTION
Invalidate
Weighted Scores: 08 08 25 18 59 (eighted average)

- SLIDES PACK 2 - - SLIDES PACK 2 -
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Slides Pack 3

User Testing
(Scenario-based user testing)

couire

What is a usability test
When to do a usability test
How to analyze results

How to communicate results
Seven suggestions

3 % N N N

- SLIDES PACK 3 -

Usability Test - 1

N

A structured interview with a sample of the “potential” or “actual”
target users of the application

The interview is based on assigning a series of tasks to each
user to perform on the application.

Users are observed while they perform tasks and user sessions
are recorded.

Debriefing session with the user elaborate on the experience and
investigate issues ex-post.

- SLIDES PACK 3 -

Usability Test - 2

2 Tapes, notes from the observations are analyzed to
state:
User successes
User problems
User mistakes
User opinions
User experience

7 Results are compared, the most common issues are
listed and illustrated.

- SLIDES PACK 3 -

-281-




Annex B_3: Slides Pack 3

Usability Test - 3 When to do it
2 It may be useful for: 2 User testing can be done on:
2 Uncover problems overlooked by inspector 2 Low-fidelity prototypes
2 Validate inspection results = Input to rethink design
= Confirm 7 High-fidelity prototype
= Get them worse = Input to adjust design
2 Invalidate inspection results 2 Partly implemented features
2 Capturing the overall user perception of the application = Input to fix errors and tune features
7 Having “fresh eyes” using the application 7 Running application

= Input to redesign the next version

2 Not once but periodically during development

- SLIDES PACK 3 - - SLIDES PACK 3 -

How to do it Planning - 1
2 Planning 2 Schedule the test in detail
2 Recruiting users 7 Don't waste user’s time
2 Select scenarios £ PR G s
7 Write down material
7 Elaborate tasks 2 Ask “why” for each of your choice
# Define indicators 2 Discuss the choices within the group of experts
2 Scripting 2 Test it before performance
2 Equipment
2 Performance
- SLIDES PACK 3 - - SLIDES PACK 3 -
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Planning - 2

7 Activities to plan
2 Determine user profiles to focus on
2 Start recruiting asap
7 Determine scenarios to focus on
7 Elaborate task
2 Write script to follow
2 Practice the test within the group of experts
2 Perform the test
7 Discuss and collect results
# Combine results and report findings

- SLIDES PACK 3 -

-1

ecruiting use

7 Recruiting the “right” users is crucial for the usefulness
of the results

2 Users should ideally correspond to user profiles

7 Interview users with “screening” questions
2 To check his/her profiling
2 Specify the profile
7 Select tasks

- SLIDES PACK 3 -

Recruiting users - 2

2 If you don't need screening questions before the test, don't do
screening questions

2 If yes, user should perceive that:
7 you care about her answers
2 Answers are “somehow” actively recorded (e.g. notes)
2 Answers will make “some” difference wrt the test

» Don't make user feel she is wasting time and you are wasting time
before going to the test.

- SLIDES PACK 3 -

Recruiting users - 3

2 ldeal user:
2 someone who is actually going to need the (type of) application
in the near future or have use (a type of) it in the past
2 Use profiles and user goals may orthogonally segment
your target audience to recruit users.
7 Profiles: Young man, married woman, retired, etc..
7 Goals: Willing to pay bill online, to check account, to evaluate the
possibility of buying new produtcs

- SLIDES PACK 3 -
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Recruiting users - 4 Recruiting users - 5

« Nielsen's rule: 5-6 users (per scenario) are enough 7 Recruit more people than you need:
2 Somebody will show up

2 Ensures minimal downtime in testing

=
=
2 2 Users should be willing to use the application
£
E » Don't feel users “to be tested”: make them feel valuable
(-9 . . - o
> for improving the application.
3
2
= H I |
(] 9 12 15
Mumber of Test Users
- SLIDES PACK 3 - - SLIDES PACK 3 -

Recruiting users - 6 Select scenarios

2 Use an incentive strategy: 2 Prioritize scenarios on the basis of:
2 Money 2 Gravity of usability problems detected during inspection
7 Free results 7 Relevance to application’s mission
7 Visibility 7 Relevance to stakeholders
7 Learning 2 Most frequently used
2. 2 Focusing on “new” features
2 Focusing on “highly publicized” features
7 Incentive should become the motivation for accepting ...

7 Select most important macro-scenarios (2-3) for the
user test

2 See material on “Recruiting”

- SLIDES PACK 3 - - SLIDES PACK 3 -
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Elaborate tasks - 1

7 On the basis of the tasks used for inspection (within the
selected scenarios), tasks should be:

Meaningful & Reasonable
Motivating

Goal-oriented

Not revealing tips
Supported

In a realistic sequence

3 3 ¥ 3 N N

- SLIDES PACK 3 -

s should be: meaningful

3 N N 3N

Tasks should be “typical” of the kinds of things people will do.
Be reasonable
Don't propose “extreme situations” (difficult to motivate the user)
NO:
7 Your name is “Y'~d,itr98” and you are buying 150 books each of
different genres....
YES:
7 Your name is <yourname> and you are looking for a couple of latest
books about usability.

- SLIDES PACK 3 -

Tasks should be: motivating

2 Try to give users good motivations for “visioning” a real situation
of use.
2 Make use of screening answers to motivate the user (asking
things she understands/knows about)
2 Users should not look and go for errors, but should try to
complete the task
2 NO
7 Buy 1 airline ticket for London next friday at 15 PM
2 YES
2 Choose your favorite European destination. You're planning to spend a
relaxed weekend there and you prefer to leave next Friday afternoon.
Find your flight and buy your e-ticket.

- SLIDES PACK 3 -

Tasks should be: goal-oriented

2 Create motivation in terms of goals for the users.
7 Goals should explain the users “WHY” she will do something
2 Goals should be specific (not ambiguous: users should

understand what to do) or ill-defined (open-ended: user should
be very motivated)
NO
2 Go buy some books
YES
7 You want to improve your website. Find the latest book about “web
design” and see if it's worth buying.

- SLIDES PACK 3 -
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sks should not reveal tips Tasks should be supported

2 Tasks should not contain terms that exist on the interface: they 2 Select tasks that you know are doable and fully
tend to give hints to the user about how to perform the task. supported by the application

» Be as neutral as possible (but clear!) 2 Undoable tasks:

72 NO: = will frustrate the user

= will not be useful for testing
7 “Doable” means
7 The information target of the task exists
2 YES: i i
Find a suitable preschool toy for your nephew 7 The content treated in the task exists

7 Your nephew is 3 years old next Monday. For her birthday, you'd like to 2 The operation/transaction target of the task are feasible
give her an original present she can have fun with it.

- SLIDES PACK 3 - - SLIDES PACK 3 -

Tasks should be in a realistic sequence Tasks: some numbers

2 Make the user feel the session flow as more realistic as possible 7 How many tasks?
2 Assign different tasks in a meaningful order 7 5-6 tasks per user
2 To smooth the passage between tasks, insert transition dialogues

r narrati n | motivation and en ment. s
or narratives not to loose motivation and engagement » How long does it take?

2 NO .
T . - # 8-10 mins to execute a task
2 [Buy a toy] [Find airline ticket] [Apply for job position]
2 YES # Ca. 1 hour per user

2 [Apply for job position]. You also see there are discount on fares. [Find
airline ticket for London)]. Now you want to bring her a present. [find a
toy]

- SLIDES PACK 3 - - SLIDES PACK 3 -
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Define indicators

2 What can be evaluated:
7 Qualitative:
= Content Completeness
= Richness
= Engagement
= Satisfaction
= ... (see MILE+ User Experience Indicators)
7 Quantitative:
= How many people completed the tasks successfully
= Completion speed
= How many “errors” they make
= “backtrack” moves

- SLIDES PACK 3 -

Scripting

# Write a guide containing:

2 what you are going to tell the user
= To introduce him/her to the test
= Explain test rules
= Screening questions
= To present tasks

7 what questions you are going to make: for debriefing after the

test

= elaborate questions on the basis of the qualitative indicators you
want to investigate)

- SLIDES PACK 3 -

Equipment

7 Tools needed for:
2 Recording user sessions (screen)
7 Recording user behavior (face and moves)
7 Recording user’s voice
7 Recording expert’s voice

2 Camtasia (www.techsmith.com)

2 Setting
2 different layouts for usability labs.

- SLIDES PACK 3 -

Performance — 1

» Different “styles” for observing users
7 Pure observation
= Watch & take notes
= Do not intervene in any moment
= “Free” Thinking aloud
= Debriefing
2 Insightful observation
= Watch & take notes
= Probe expectations
Before (what do you think it happens?) or after the action (Is that
what you expected?)
1 Make “WHY” questions
Suggest tips (to avoid frustration and wasting time)
= “Solicited” Thinking aloud & remind task

- SLIDES PACK 3 -
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Performance — 2

2 Meet the user after the test (10-15 minutes)

2 Make him/her questions which are useful to you to

understand:
2 Reasons for his/her behavior
7 User experience indicators
2 Let him/her freely express considerations

- SLIDES PACK 3 -

How to analyze results

2 Collect:
2 Videos
2 Notes

# Watch over the video to note down the problematic situations.
7 Relate notes to the video

# Elaborate notes

3

Combine the results concerning quantitative and qualitative
indicators

- SLIDES PACK 3 -

Seven Common User Testing Mistakes

Adapted from www.uei.com/articles/usability testing mistakes

2 Mistake #1: Do you know why you're Testing?

7 User testing is a tool to produce information: it can produce all
types of information.

7 You have to know what you want to get out of the test.

7 Remember: user testing is performing after the inspection activity
- this is the starting point !

- SLIDES PACK 3 -

Seven Common Usability Testing Mistakes

2 Mistake #2: Not bringing the team together

7 The Game of telephone
7 The team should be involved at every step.

= Doing the test as near the team as possible (such as local conference
room)

= Giving incentives to participate (food always work ©).
= If the team can not attend a specific test. It should be easy for them
to see video or get a detailed summary of what happened.

- SLIDES PACK 3 -
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Seven Common Usability Testing Mistakes

2 Mistake #3: Not recruiting the right participants

2 Do not concentrate on too general criteria (e.g. age,
profession...);

7 The key question to ask yourself: “What attributes will cause one
user to behave differently from another?”

- SLIDES PACK 3 -

Seven Common Usability Testing Mistakes

2 Mistake #4: Not designing the right tasks

7 The way to you design tasks could have a dramatic outcome on
the results.

2 Constantly exploring the “context of use”: “what events or

conditions in the world would motivate someone to use this
design?”

- SLIDES PACK 3 -

Seven Common Usability Testing Mistakes

2 Mistake #5: Not facilitating the test effectively

7 Conducting a user testing is a learned skill.

7 Goal: to obtain in a limited test time important information >
focus on the elements which are important for your team

- SLIDES PACK 3 -

Seven Common Usability Testing Mistakes

2 Mistake #6: Not planning how you'll disseminate results

7 To communicate testing results to the team is fundamental.
= Reporting results
= Review sessions

- SLIDES PACK 3 -
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Seven Common Usability Testing Mistakes

2 Mistake #7: Not iterating to test potential solutions

7 To test the potential solutions for usability problems is very
important - use paper prototyping for testing new solutions

- SLIDES PACK 3 -
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Slides Pack 4

Reporting Usability

1 Guidelines for describing usability problems
Balance Abstraction Levels

Extendibility: Represent Classes of Problems

Authority: Ground Your Findings

Prioritize and Set Importance

Technicality: Avoid “Usability” Jargon

IR

2 The structure of the Usability Report
Cover

Executive Summary

Table of content

Introduction

Results of Usability Analysis

Synoptic of usability problems

Requirements for improvement

4 NN NN NN

- SLIDES PACK 4 -

Introduction / 1

7 Goal of the usability report:

to communicate to people with an eterogenous background (e.g. marketing
managers, engineers, interface designers, product managers...)

72 Key findings: usability problems

- SLIDES PACK 4 - 3

Introduction / 2

2 Process of managing usability problems:

Discover ... Identify issues

.. Explore reasons/causes

Characterize

.. Describe your finding

d

Communicate

. Convince about your finding

- SLIDES PACK 4 -
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Guidelines for describing usability problems

Guidelines for describing usability problems

SEPARATE CONCERN

Guideline: Decouple a usability problem into the various “application aspects”
it is concerned with (content, navigation, semiotics, graphics, etc.)

Guideline: Distinguish between problems which are application-independent
and problems depending on the purpose of the application (e.g. scenarios

supported).

- SLIDES PACK 4 - 5

BALANCE ABSTRACTION LEVELS

Guideline: Describe usability problems keeping a consistent level of
granularity, moving from general to specific and without abruptly mixing details
with strategic issues.

- SLIDES PACK 4 -

Guidelines for describing usability problems

EXTENDIBILITY: REPRESENT CLASSES OF PROBLEMS
Guideline: In case of complex applications, describe each problem as a

representative of a class of problems, and characterize each problem by providing a
general statement pointing to specific examples

- SLIDES PACK 4 - 7

Guidelines for describing usability problems

AUTHORITY: GROUND YOUR FINDINGS

Guideline: Give reason of your findings by drawing to elements which can gain
credibility, such as the experience of the analysts, the impact on the user
experience and the compliance with the standard and convention

- SLIDES PACK 4 -
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Guidelines for describing usability problems

PRIORITIZE AND SET IMPORTANCE

Guideline: Communicate your findings in order of importance: according to the
circumstances, importance may mean gravity for the user experience or estimated

effort needed to fix the problem.

- SLIDES PACK 4 - 9

Guidelines for describing usability problems

TECHNICALITY: AVOID “USABILITY” JARGON
Guideline: Adapt your concepts and wording to the target audience you are

communicating with, in such a way that stakeholders clearly understand the

essence of the problems.

- SLIDES PACK 4 -

10

Usability Report — Introduction /1

2 Targets:

7 Developers (engineers, Graphic Designers, Interface Designers...)
2 Product managers

7 Marketing Managers

7 Communication Managers

2 Directors

2 Goals:
2 Communicate usability problems (give an overview of the main problems, rate the emerged
issues...);
2 Suggest the requi for the impi of the

- SLIDES PACK 4 - 1

Usability Report — Introduction /2

2 Structure:
2 Cover
2 Executive Summary
2 Table of contents
2 Introduction
7 Results of Usability Analysis
2 Synoptic of usability problems
2 Requirements for improvement

- SLIDES PACK 4 -
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Usability Report

Usability Report

2 Cover:

Title (and subtitle);

Author(s)

Name and logo(s) of the Institution(s) performing the evaluation
Date: day, month and year

Version of the document;

Copyright information;

Other information (e.g. URL of the institutions involved, Addresses,
Report number...)

3 3 N NN NN

- SLIDES PACK 4 -

2 Executive Summary

7 Itis addressed to people that does not have time to read the
entire report

7 Plays a fundamental and strategic role for the communication of
the main results of the usability evaluation

- SLIDES PACK 4 - 14

Usability Report

Usability Report

7 Table of content
7 Reports only the pointers to the main sections
7 Is not a detailed outline

2 Introduction
7 Reports the goals of the work, the methodology and the tools
used

- SLIDES PACK 4 -

7 Results of usability analysis / 1

7 Is the heart of the report: this section describes, comments and
explains the findings

2 The structure of this section depends on the type of analysis

- SLIDES PACK 4 - 16
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Usability Report

7 Results of usability analysis / 2

2 Suggestion for improving the communication quality of the results

Say something nice in the opening paragraph (Tognazzini B, 2001)

Presenting Problems by dimension

Use of screenshots

Insert positive findings

User testing Results - Distinguish among expert opinions, user opinions and user
findings

User testing Results — Include quantitative data

Express your annoyance tactfully (Dumas, J., Molich, R., & Jeffries):

- SLIDES PACK 4 - 17

Usability Report

2 Synoptic of usability problems

7 it is the presentation of the issues at a glance.

7 Organize it by dimension (e.g. semiotics, navigation, content...),
by gravity, by needed effort or combining all these dimensions.

7 Requirements for improvement

7 Are suggestions not mandatory at all.

- SLIDES PACK 4 -
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Web Usability - Enhancing Effectiveness of Methodologies and Improving their Communication Features

ANNEX C:

Detailed Experiment Results

Summary:
Within this Annex it is possible to find the detailed results of the validation experiment
presented in Chapter 5.

Luca Triacca Ph.D. Thesis, USI COM 2005 -297-
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Inspectors

Inspectors ci1| c2| ca|ca|cs| ce|cr| csa| colcio|lcii|ciz|cisa|cia)lcis|cie| L1 | L2 | 3| a5 e | 7| 8] Lo frio] t11] 12| L13
C1 0,50] 0,80] 0,25] 0,33] 0,50] 0,25] 0,57] 0,80] 0,44] 0,33] 0,33] 0,50] 0,38] 0,33] 0,25] 0,67 0,80] 0,38] 0,50] 0,50] 0,33] 0,57] 0,43] 0,67] 0,38] 0,22] 0,25] 0,22
C2 0,57] 0,57] 0,67] 0,44] 057] 0,71] 0,83] 0,56] 0,43] 0,43] 0,38] 0,33] 0,44] 0,22] 0,50] 0,83 0,71] 0,83] 0,43] 0,67 0,63] 0,50] 0,71] 0,71] 0,50] 0,38] 0,50
C3 0,38] 0,50] 0,63] 0,38] 0,71] 0,67] 0,56] 0,50] 0,50] 0,67] 0,50] 0,44] 0,38] 0,83] 0,67] 0,50] 0.67] 0,43] 0,50] 0,71] 0,57] 0,83] 0,50] 0,33] 0,38] 0,33
C4 0,83] 0,56] 0,71] 0,63] 0,50] 0,67] 0,83] 0,57] 0,50] 0,63] 0,56] 0,33] 0,44] 0,50] 0,86] 0,71] 0,38] 0,57] 0,56] 0,44] 0,63] 0,86] 0,63] 0,71] 0,63
C5 0,33] 0,43] 0,57] 0,50] 0,44] 0,60] 0,60] 0,50] 0,38] 0,33] 0,21] 0,43] 0,50] 0,57] 0,80] 0,13] 0,60] 0,57] 0,43] 0,67] 0,57] 0,38] 0,43] 0,38
C6 0,56] 0,67] 0,56] 0,89] 0,63] 0,63] 0,75] 0,88] 0,78] 0,75] 0,88] 0,56] 0,67] 0,56] 0,63] 0,44] 0,78] 0,67] 0,67] 0.67] 0,67] 0,75] 0,67
C7 0,63] 0,50] 0,67] 0,57] 0,38] 0,33 0,44] 0,75] 0,50] 0,44] 0,50] 0,86] 0,71] 0,57] 0,83] 0,56] 0,63] 0,63] 0,86] 0,86] 0,50] 0,86
C8 0,86] 0,78] 0,50] 0,50] 0,63] 0,56] 0,67] 0,44] 0,75] 0,86] 0,75] 0,86] 0,50] 0,71] 0,88] 0,75] 1,00 0,75] 0,56] 0,44] 0,56
C9 0,56] 0,29] 0,29] 0,43] 0,33] 0,44] 0,22] 0,57] 1,00] 0,50] 0,67] 0,43] 0,50] 0,71] 0,57] 0,83] 0,50] 0,33] 0,22] 0,33
C10 0,56] 0,56] 0,67] 0,78] 0,89] 0,67] 0,78] 0.67] 0,78] 0,67] 0,56] 0,56] 0,89] 0,78] 0,78] 0,78] 0,78] 0,67] 0,78
C11 0,33] 0,50] 0,38] 0,33] 0,25] 0,67] 0,80] 0,38] 0,50] 0,50] 0,33] 0,57] 0,43] 0,67] 0,38] 0,22] 0,25] 0,22
C12 0,80] 0,57] 0,33] 0,25] 0,67] 0,29] 0,38] 0,50] 0,13] 0,33] 0,57] 0,43] 0,43] 0,38] 0,38] 0,67] 0,38
C13 0,71] 0,44] 0,38] 0,83] 0,43] 0,33] 0,43] 0,25 0,29] 0,71] 0,57] 0,57] 0,33] 0,33] 0,57] 0,33
C14 0,67] 063] 0,75] 0,44] 056] 0,44] 0,50] 0,33] 0,67] 0,56] 0,56] 0,56] 0,56] 0,86] 0,56
C15 0,75] 0,67] 0,56] 0,67] 0,56] 0,63] 0,63] 0,78] 0,88] 0,67] 0,67] 0,88] 0,56] 0,88
C16 0,63] 0,33] 0,44] 0,33] 0,57] 0,38] 0,56] 0,63] 0,44] 0,44] 0,63] 0,50] 0,63
L1 0,57] 0,44] 057] 0,38] 0,43] 0,86] 0,71] 0,71] 0,44] 0,44] 0,50] 0,44
L2 0,50] 0,67] 0,43] 0,50] 0,71] 0,57] 0,83] 0,50] 0,33] 0,22] 0,33
L3 0,86] 050] 0,71] 0,67] 056] 0,75] 1,00] 0,75 0,63] 0,75
L4 0,25] 0,80] 0,71] 0,57] 0,83] 0,71] 0,50] 0,38] 0,50
L5 0,43] 0,44] 0,50] 0,50] 0,50] 0,50] 0,38] 0,50
L6 0,57] 067] 0,67] 057] 057] 0,25] 057
L7 0,86] 0,86] 0,56] 0,56] 0,44] 0,56
L8 0,71] 0,44] 0,63 0,33] 0,63
L9 0,63] 0,44] 0,33] 0,44
L10 0,75] 0,63] 0,75
L1l 0,63] 1,00
L12 0,63

L13
0,44] 051] 0,54] 0,57] 0,48] 0,46] 0,51] 0,63] 0,52] 0,64] 0,47] 0,47] 0,55| 0,51] 0,54] 0,41] 0,54] 0,51] 0,68 0,61] 0,44] 0,56] 0,65] 0,60] 0,64] 0,62] 0,59] 0,44] 0,59
[Co:53[ 0,58 0,60] 0.70] 0.46] 0,56] 0.62] 0,67 ocINoicolNoNoNossINoNm0]

:IComo
:lLugano
ANNEX C.1:

and

Inter-group agreement on findings among Lugano and Como groups

Intra group agreement of Lugano szgg-groups on the common problems

av-Lugan
mile2
mile4

av-Como

0,58
0,6
0,58

0,53
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Inspectors
Inspectors Cl C2 C3 C4 C5 C6 C7 C8 C9 Cl0 |C11 |Cl12 |C13 |Cl14 |C15 |C16
C1l 0,56 047| 0,33] 0,39] 0,50| 0,28] 0,44| 0,39] 0,28] 0,28] 0,33] 0,39] 0,39] 0,44| 0,28
C2 0,63 050/ 0,33] 0,61] 0,33] 0/44] 0,56] 061] 0,22] 0,22 0,28 0,39] 0,39] 0,17
C3 0,42| 0,37] 0,58| 0,26] 0,32] 053] 047| 032] 0,26] 042] 037 042 0,26
C4 053] 053] 040| 0,33] 040] 050] 0,33] 0,33] 0,20] 0,47| 047] 0727
C5 041] 0,36/ 0,36] 0,50| 0,38 043]| 0,36] 0,21 0,33] 0,20] 0,14
C6 0,53] 0,35 0,53} 0,71} 0,35] 0,41 0,35] 0,53] 0,53] 0,41
C7 0,50f 0,38f 0,44 0,25] 0,33] 0,23] 0,40f 0,53] 0,46
C8 0,38] 0,50f 0,33} 0,33} 0,46] 0,40 0,47] 0,38
C9 0,50 0,31} 0,31 0,31} 0,27] 0,33] 0,23
C10 0,38/ 0,31 0,38/ 0,56] 0,50] 0,38
Cl1 0,36/ 0,38 0,33] 0,20] 0,23
C12 0,38] 0,33] 0,40 0,31
C13 0,60 0,33] 0,38
Cl4 0,47] 0,47
C15 0,53
C16
average 0,39
ANNEX C.2:

Intra-group agreement on findings within Como group
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Intra-group agreement on findings within Lugano group and its subgroups

ANNEX C.3:
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Inspectors
Inspectors L1 L2 L3 L4 L5 L6 L7 L8
L1 042| o067| o067 042 033 o058 058 042 o058 042 050 050
L2 042| o045 036] o050 o050 033] o050 o056] 033 030] 036
L3 0,67 o050 042 o050 042] o042] o067 058 o058 067
L4 045 045 o064 o058 o055 055 055 055 073
L5 0,36 036 042 036 055 045 055 064
L6 040 033 040 044 044 030 045
L7 0,58| 0,80 o060 060 060 055
L8 0,50] 033 o058 042] 067
0,50 0550 0,50 0,45
0,56| 060 055
0,70| 0,82
0,73
058 | 043 | 053 | 062 | 038 | 037 | 045 | 0,44

Global average:

0,53

average:

MiLE+2h

0,54

MILE+8h 0,59

MILE+4h

0,41
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id_problem

Problem

L2 |L6 JL10 L1l

L7

L12

L4

L5

L13

L3

L8

(98]

Elements' classification within hihlights menu in the home page

15

Accuracy of objects' lists

17

Comprensibility of objects' technical description (e.g. 1920, 1980)

18

Predictability of links Gallery - 241/2 (recurrent problem’

26

Ambiguity of some labels for the service' navigation (e.g.Search help e More

33

Link's predictability for operational activities on the objects

27

Content currency

58

Predictability del link "provenance”

16

Link which does not work (decorative images)

24|

Text font contrast (serch, help...)

5]

Browser compatibility

57,

Satisfaction on provided information

[ =

N

Website mental map

54

Font size too small

Redundance & overlapping icons representing the collections

Intuitiveness and information scent of images of the home'page main menu

Convenzionality of home page's menu

==

|

el

[(e] I\S) I Ko2]

Completeness of collections' lists

10}

Orientation clues collection menu

||| -

NEEE

NEEE

41

Layout quality

(631

Grouping adequacy & ambiguity of collection main menu

el

28

System does not react to the user' s error in filling the forms (e.g. Advanced

N

el

25

Accessibility of kind of topics (cardinality of list elements is too high

|

=)

==

el

56

Text conciseness

o]

Topology of objects lists

73

No font cromatic code

13

Backward navigation

el

el

=]

N

el

TOTAL PROBLEMS

i
i

© |||

© |||

ANNEX C.4:

10

Lugano Group: distribution of problems' detection
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11

12

1 interface

1 interface

1 content

1 interface

1 interface

1 interface

1 content

1 interface

2 technology
2 interface

2 technology
2 content

4 Navigation
4 interface

5 interface

6 interface

6 interface

6 content

7 navigation
7 interface

8 navigation
8 technology
9 navigation
9 content
11 navigation
12 interface
13 navigation



Problem dimension

Interrace

Interrace -

hard

Difficult of
problem's
detection

Inspector's attitude to good
find usability problems

ANNEX C.4:

Lugano Group: distribution of problems' detection
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id_problem Problem ci|cs|cii|ci2| L6 | c1| c3|colcis| L2|La| 5| calcr|cie| L1 L8| Lo|L13| c8|cia| L3 | L7 |L1ofL11]|L12| c6|c15]| c10
9|Completeness of collections' lists 1 1 11111 1 1 1 11111|21| 1 | navigation
2|Convenzionality of home page's menu 1 1(1(111]1 1 111 111111111 1 interface
Intuitiveness and information scent of
1]images of the home'page main menu 1 111111 111111 11111111 1 interface
41]Layout quality 1 1111111 1 1111111 1]1 1 111 1 | interface
Accessibility of kind of topics (cardinality off
25|list elements is too high) 1 111 1 111 111 111 1 1111111 1| 1 | navigation
Grouping adequacy & ambiguity of
5|collection main menu 111111 111111111 1 1 11111111111 1 1 | navigation
43]No font cromatic code 1 111111 11111 1111111 1 11111111111 1 interface
8| Topology of objects lists 111111 1 1 1 1111121212111} 2(21212)2({2121121f{2(1]1] 1 | navigation
13|Backward navigation 11111111111 1 111 1 11112121112 )2(21212)2({21111] 1 | navigation
4 4 4 4 4 5 5 5 5 5 5 5 6 6 6 6 6 6 6 7 7 7 7 7 7 7 8 8 9
Problem dimension hard

Difficult of
problem's
detection

.................... | wsvecrons

poor Inspector's attitude to good
find usability problems

ANNEX C.5:

Lugano and Como Groups: distribution of problems' detection considering the common problems
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id_problem Tipo Problema 8 |9 16 |5 |4 15 |10 |Isp6|l 2 |3
15|accuratezza liste di oggetti (in alcuni casi non € presentata la foto) 1
30|segmentation del k.of topic Oggetto d’arte 1
31|Controllo della navigazione ad indice nelle istanze dei k.of.topics 1
4]website mental map 1
7|Navigation strategy (guided-tour) tra gruppi di oggetti delle collezioni 1 1
27|efficacia del motore “advanced search” soprattutto per utenti inesperti 1
3|Classificazione degli elementi del menu highlights in homepage (a sinistra) 1 1
14| Classification adequacy nelle liste dei group of topics 1 1
AmDbIguita dr alcune etichette die landamrKs "secondari” (€s.Search Nelp € More
26|info) 1 1
predictability del target dei link click here e register as a new user (puntano
37|tutti e due alla stessa pagina!) 1
44{Content currency 1
47| Visibilita del link Contact us 1 1
49| Predictability di see alsc 1
50[Icone non chiare del menu delle opere 1 1
51|Browser compatibility 1 1
54font size troppo piccolo 1
17|comprensibilita descrizione “tecnica” degli oggetti (es. 1920.1980) 1 111 1
29|Backward navigation per ritornare all'oggetto una volta mandata I'ecard. 111 1 1
40| Sovraccarico informativo della pagina principale della sezione collection 1 1 111
42| Position importance of macroareas 1 111
48| Aggiornamento contenut 1 111
33| predictability dei link per fare “operazioni” sugli oggetti 1 1 1
problema navigazionale se s _usa 1 1INk visualizzato dallopzione big rmage
3g|dell'oggetto 1 1)1
10|Orientation clues del menu collection (tra le collezioni - si perde il riferimento) 1(11(1 1
16[link non funzionante (immagine decorativa in alto a destra) 1 1 111
18| Predictability del link Gallery - 241/2 (problema ricorrente 1 111 111
sistema non reagisce all’errore dell’'utente nel riempire fe varie form (ad es.
Advanced search (es.access number: se si usano caratteri e non numeri, la
28[form non avvisa dell’errore) 1 1 1 1111
9|Completezza delle liste delle collezioni 1 1]11]1
24[font contrast del testo (in calce, testo di search help...) 1 1 11111
32[information overload delle liste di oggetti dispalyed as list 1 1 111711
gestione dell'operazione di mantenimento dell’'oggetto inserito nella personal
35{collection 1 111 111]1(1
46[Completezza delle info su alcuni ‘artisti e opere 1 1 111 111
2|Convenzionalita menu della home page 1 1 111
25| Accessibilita dei kind of topics impedita dalla cardinalita troppo alta degli elenchi 1(1 1(1 1|11 1
learnability del meccanismo di inserimento dell’'oggetto della personal collection
34 (difficolta nell'uso del meccanismo) 1 111 111]1(1
1|Intuitivita e information scent delle immagini del menu della home page 1 1 1 1111 1
6|Ridondanza & overlapping delle icone rappresentanti le collections 1 111 111
41[Layout quality 111 1 111[1]1 1
43[No font cromatic code 111 1 1111 1]1]1]1
5[Grouping adequacy & ambiguity of Collection main menu 111 111 111111111
8| Topologia delle liste di oggetti delle varie collezioni 1 11111 111]1 1
13|Backward navigation 111 111 111[1]1[1]1
TOTALE TIPI PROBLEMI 12 13 13 13 14 15 15 15 16 17 18 18 19
ANNEX C.6:

Como Group: distribution of problems' detection
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Problem dimension

interface ‘
navigation|
navigation|
navigation| [ ]
navigation|
technologyj

interface [ ]
navigation| .

interface|

| |

interface|

content

interface|

interface|

interface|
technologyj

interface ‘-

H = _

content
navigation|
interface|
interface|
content

interface|

navigation|

navigation|

technologyj

interface|
|

technologyj
navigation|
interface|
navigation|
technologyj
content
interface|
navigation|
interface|
interface|
interface|
interface|
interface|
interface|
navigation|

navigation|

poor Inspector's attitude to good
find usability problems

ANNEX C.6:
Como Group: distribution of problems' detection
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