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Abstract

This work addresses the problem of learning guidelines to both (i) design user interfaces and (ii)
evaluates the quality of interfaces, for universal access systems. We have developed a collaborative
environment for helping the designer of user interfaces in solving problems of accessihility,
usability and acceptability. The designer accesses the environment as a tool for assistance, aiming
at solving difficulties he encounters when the user is not satisfied with the system with which the
latter is interacting. During the problem solving process, the environment provides the designer
with assistance by showing graphic scenarios, texts and by retrieving similar past solution cases.
Moreover, the designer has a collaborative support that allows him to interact, in a synchronous or
asynchronous way, with other designers.

1. Introduction

Many research works have studied ways to create and evaluate user interfaces which facilitate and
promote universal access to information systems. These works contribute to define tools
(Grammenos, Akoumianakis & Stephanidis, 2000), methods (Furtado, 1999) and guidelines
(Bastien & Scapin, 1993) (Bodart & Vanderdonckt, 1993), which should be considered in Human
Computer Interaction (HCI) design. Guidelines can provide designers with some assistance by
helping them to design user interfaces (Ul) which guarantee a minima threshold of usability
(Vanderdonckt, 1999a) and are more adapted and tailored to contextual needs (i.e., user population
needs, physical environment constraints, and task needs). However, the integration of guidelines
into the development of usable systems has shown to pose problems for the selection, validity and
applicability (Vanderdonckt, 1999b). This work addresses the problem of learning guidelines to
design Ul for universal access systems.

We describe a collaborative learning environment of universal access guidelines for helping the
designer in solving accessibility, usability and acceptability problems of interactive systems. This
environment, called (Collaboration and Adaptation of Didactics - CADI) (Furtado, Vieira, Lincoln
& Maia, 2000), makes it possible for the designer to reflect by himself and with others, the
applicability of guidelines in a practical way. CADI is based on educational theories, which claim
that learning must be a collaborative, constructive process (Shank, 1994) through problem solving
in order to develop the users capacity for reflection (Dewey, 1959) through practice (Schoén,
1987).

In CADI, designers should be able to learn guidelines and solve problems through the collaborative
creating and/or visualization of interactive examples and scenarios. The interactive examples
expressed through interactive objects of a Ul show compliance or violation cases in information
presentation and dialog design. A scenario is a prototype situation representing HCI problems or
solutions. A scenario about a usability problem could be, for instance, a picture illustrating a user
entering data and, accidentally, selecting a function, which closes the data input window. Mainly,
scenarios are used to express human factors (e.g., users characteristics, position and expression,
tasks and context). These factors are crucia for knowing which guidelines to use and why to use
them. For example, in noisy environments such as shopping malls during holiday time, we must
create a Ul, that works well for people who cannot hear well or not at all. Thus, the urgent need for
modeling and graphically recovering scenarios has led us to develop a scenario editor. In addition,
the need for supporting the collaborative work has led us to develop a multimedia application for
the World Wide Web.



The further sections of this paper will present: an overview of guidelines for user interfaces for all,
the organization and representation of problems of HCI in scenarios; the CADI description; the
guideline learning method, and the final conclusions.

2. Guiddinesfor User Interfacesfor All

In the globalization era, universal interfaces (usable by a diverse population with different abilities,
skills, requirements, and preferences) play a vital role in improving the communication between a
user and any interactive software accessible anytime and anywhere (Stephanidis, 20001). The
integration of guidelines into design or the evaluation of universal interfaces is one of the possible
ways to improve accessibility, usability and acceptability of a software.

According to Benyon, Crerar & Wilkinson (2001), the accessibility refers to: i) accessibility to
equipment (in sufficient quantity, in appropriate places, at convenient times), and ii) the operational
suitability of both hardware and software for any potential user.

The usability refers to the quality of the interaction in terms of number of errors made, for example.
Many problems with the usability of interfaces comes from the fact that they don't fit into user's
needs. This fact is partly because, many human factors are not taken into account in the
development methods of interactive systems. User-centered design methods (Nielsen, 1993) and
tools which work in a proactive way, define a collection of guidelines for involving the usersin the
development of the interactive system. However, these methods do not specify how designers can
treat different user groups whose requirements are not known a priori. Actualy, its difficult for
designers to define a profile to any kind of user which the system could have. It follows, in some
cases, that a evaluation process of the system’s Ul is still necessary. The acceptability refers to
fitness for purpose in the context of use, and also covers attitudinal factors, such as personal
preferences about metaphors that contribute to users “taking to” an artifact, or not. Marcus (2001)
describes the general guidelines for globalization of use of metaphors in the following: its
necessary to check for hidden miscommunication and misunderstanding and determine the optimal
minimum number of concepts and primary images to meet target user needs.

In our work, the accessihility, usability and acceptability problems caused by violation guidelines
in information presentation and dialog design are organized in accordance with the concepts of use
cases and scenarios.

3. Scenariosand Use Caseson HCI

Scenario represents a situation experienced by a user when performing a specific operation with a
specific goal in mind. In order to create a scenario, we must specify all the variables (such as the
context of use as class room/ head office/ laboratory/ home/ bank; the state of context of use, as
cleanliness/lighting/ambient noise, and so on) of the situations occurring in the system. Each
scenario is documented with text describing its content. To increase the effectiveness of
representation and recovery of scenarios, its necessary to associate them to general situations which
a user interacts with an interactive system, such as “entering data’ and “visualizing data’. These
general situations are associated with the notion of use case, described in the Unified Modeling
Language [UML]. Scenarios are therefore variations (instances) of a use case type happening on
HCI.

The use cases are organized in a diagram. A use case may be split up into several specific use cases
existing in a relationship of generalization, where a specific use case is akind of a general use case.
A use case may be linked to others from anywhere in the hierarchy. In this situation, there is the
relationship use, which means that if A uses B then B can happen during the realization of A.
Thus, the use case hierarchy described is not a strict one. In some level of the hierarchy, problem
cases can be found. A problem case may be represented by a scenario, called a problem scenario. A
problem scenario about usability of the use case “visualizing data” could be a picture showing a
user visualizing data but without realizing what the most relevant information on the screen is. In
relation to problem use cases, there is one or several analysis cases. An analysis cases is a possible
cause of the problem case associated to and can be a problem case of another user case. For the
problem case described previoudy, if the most important information is aready in the top left
corner of a window, three analysis cases can be presented: (i) the user is tired; (ii) the window is



not easily visible; (iii) the user has visual impairments. An analysis cases can also be expressed by
a scenario and may have one, several or no solution at all, expressed by a text about guidelines, for
instance.

4. Description of CADI

Figure 1 depicts the architecture of CADI including five main components:
The assistance module, which coordinates the recovering of assistance (scenarios, texts or
interactive examples) which must be presented to the designer.
The TELE module, which alows the cooperation and communication over the web by chat
and the sharing of any application, such as an interface editor.
The scenario editor, with which the designer can appreciate already existing scenarios and
build the new ones.
The user interface (Ul), which is used by the designer to interact with the environment.
The internet servers, which maintain the database and the knowledge base. The database
contains texts and interactive examples about guidelines. The knowledge base contains the
frequently encountered HCI problems.
The cooperation between the main components of the CADI is the following: the designer requests
the analysis of a problem case’. The Ul component, during this analysis, gives the designer some
assistance. The designer is assisted by interactive examples, texts and/or scenarios, which are
recovered from the servers by the assistance module. If the designer wants to communicate with
others designers whom have passed by the similar problem cases and creates interface or scenario
together as a possible solution for the identified problem, the Ul component calls TELE module.
The designer solution is stored in his local database and validated by the HCI experts before being
stored in server.
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Figure 1 — CADI architecture
5. Learning Guidelinesin CADI

Using CADI the designer must at first identify his problem. When identifying the problem, the
designer chooses a use case which defines the context of the problem and subsequently the problem
itself by selecting a problem case. Then the designer gives some general information about the user
and context of use. At this moment the designer can create a scenario problem or see scenario
problems already existents. When using a scenario, and through the thoughts and images associated
with it, the designer can reflect better about the aspects of his problem. Once the problem case has

! Problem cases which the designer must analyze can be suggested by CADI or defined by the designer. The first situation
happens when the designer accesses the CADI to follow a course about HCI design. The second situation happens, when the
designer has to evaluate the user interface in order to solve the problems the user encounters when he is not satisfied with
his computational environment. In this paper, we will describe only the second situation.



been accurately defined, the assistance module starts to help the designer to solve his problem
through the analysis cases retrieved. It should be pointed out that the recovery of the analysis cases
is not based solely on the choice of use cases, problem case and answers of the designer. Analysis
cases are also retrieved by taking into account the relationship use between the use cases.

In order to illustrate the concepts presented we will analyze a situation considering the generic
diagram of use cases of an user interacting in a computational environment (see Figure 2).Thisisa
situation where the user doesn’t know how to buy a product using an e-commerce system. The
designer identifies this situation by selecting the use cases following: Interacting on the WEB,
Navigating and Paying/buying, then by selecting a problem case related with orientation problems.

Figure 2 — Use case organization and HCI problems
A uses B means the problems of A can be caused by problems of B. ATM means Automatic Teller
Machine. Extrovert Ul contains more words, a sense of humor, more sounds and a quicker pace of screen
change compared with theintrovert Ul (Benyon, Crerar & Wilkinson, 2001).

After the designer gives some general information to the system about the user misunderstanding in
relation to the tasks to be executed to buy the products selected, such as, the user knows what to do
and what he wants but he does not understand how to do. Through these information, the assistance
module infers the problem is not exactly an orientation problem. Then this module investigates two
possible analysis cases: bad interpretation of metaphors and misunderstanding of feedback, which
were retrieved considering the relationships use of the use case Paying/buying. The use case
utilizing metaphors holds general knowledge about metaphors (e.g., their ambiguity, concepts and
images associated to) and also organizes problem scenarios of using of metaphors, which
expectations were violated or anomalies were encountered. Depending on the designer’s
preferences, the designer can see some problem scenarios, create another one and/or collaborate
with someone, to help him to specify the general information described above associated to his
problem. Though these specifications, the assistance module suggests to the designer that the user
has a problem with the utilization of metaphors, because his experience with the trash icon induces
him to doubt the use of the shopping basket icon. The user considers this icon ambiguous because,
based on his experience, the action of picking the selected object up and putting it into an icon,
means discarding something he doesn't want. In order to help the designer to solve this new



problem identified, the assistance module suggests to him some texts and examples of guidelines
about the choice of metaphors.

In this example we could show that the designer may initially choose a problem case thinking he
knows the problem well and, after answering questions about related use cases, the assistance
module may determine that the problem in question is not the problem selected, but a consequence
of a problem related to the one selected. Such may happen because of the cross-contextual
retrieving of cases which in its turn is due to the not strictly hierarchical nature of the case
organization.

6. Conclusion

The environment described here is considered essential for transporting the designer into a more
sophisticated universe where he can explore all kinds of multimedia facilities for the solution of
design problems about accessibility, usability and acceptability. The designer reflection about these
problems, the possible consegquences of his solution and the collaborative support of assistance help
him learn universal access guidelines.
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