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interactive system against a set of usability
principles called heuristics. This method
proved to be cost effective and is widely used

1. Introduction

The increasing demand for usable interactive

systems in the context of a limited project
budget and strict deadlines creates an extra
pressure for evaluators and designers. This
reveals the need for faster and cheaper
evaluation methods.

Depending on the purpose and the moment
when it is done, usability evaluation could be
formative or summative (Scriven, 1991).
Formative usability evaluation is performed
in an iterative development cycle and aims at
finding and fixing usability problems as early
as possible (Teofanos and Quesenbery, 2005).
The sooner these problems are identified, the
less costly the effort to fix them is.

Formative usability evaluation can be carried
on by conducting an expert-based usability
inspection and / or by conducting user testing
with a small number of users. In this last case,
the evaluation is said to be user-centered, as
opposite to expert-based formative evaluation.

Heuristic evaluation is a kind of inspection
method which typically involves a small
number of evaluators that are testing the

by the usability practitioners’ community
(76% according to UPA Survey, 2005).

Heuristic evaluation provides with two kinds
of measure: quantitative (number of usability
problems per severity level) and qualitative
(detailed descriptions of individual usability
problems).

The quality of usability problem description is
critical for the usefulness of a usability report.
On the other hand, there is a lot of work to be
done in order to properly describe each
usability problem. A way to increase the
efficiency of any evaluation method is to
provide evaluators with suitable tools able to
assist them during the evaluation process. As
shown by Hvannberg et al. (2007), not only
these problem registration tools are improving
the immediate management of usability
problems but they are also supporting a
structured usability problem reporting.

This paper presents a software tool for
usability evaluation which provides several
facilities to conduct a heuristic evaluation:
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definition of the tasks set, specification of the
heuristics used and structured description of
usability problems. In order to better support
evaluators’ expertise, a set of usability
guidelines that are detailing the heuristic set
could be specified. This facility is also useful
to fulfill specific requirements of a target
application domain.

The rest of this paper is organized as follows:
Related work in usability research is briefly
presented in the next section with a focus on
usability problem extraction, matching and
reporting. The software tool is presented in
Section 3. The paper ends with conclusion
and future work in Section 4.

2. Related Work

2.1 Usability evaluation methods

The ISO/IEC standard 9126 (2001) defined
usability as the capability of a software system
to be understood, learned, used, and liked by
the user when used under specified conditions.

How to measure and improve the usability of
interactive systems is a key research concern
in HCI research. There are several
approaches to usability evaluation and,
consequently many usability evaluation
methods. There is also a continuous debate
on the effectiveness, efficiency and
usefulness of individual usability evaluation
methods (Cockton & Woolrych, 2001;
Hartson et al., 2001; Hornbaek, 2006; Law et
al., 2007).

All evaluation methods aim to find usability
problems. A usability problem was defined
by Nielsen (1993) as any aspect of the user
interface which might create difficulties to
the user with respect to an important usability
indicator (ease to understand, learn, and use,
subjective user satisfaction).

According to their impact, usability problems
could be classified on three levels of severity:

— Severe: the user is not able to accomplish
the task goal or the task ends with a
significant loss of data or time.

— Moderate: problems with an important
impact on task execution but the user is
able to find a solution.

— Minor: problems that are irritating the
user but they don’t have an important
impact on the user’s task.

Formative evaluation methods are grouped in
two broad categories: inspection methods and
user testing. Inspection methods are based on
testing the user interface by a small number
of experts. Evaluators could have expertise in
usability, application domain or both (the best
case). As such, the usability problems
reported are anticipated problems (not real).

There are several types of inspection
methods: heuristic evaluation (most often
used), guideline based evaluation and
cognitive walkthrough. Heuristic evaluation
was proposed by Molich & Nielsen (1990)
and it is based on a small set of widely
accepted usability principles called heuristics.

User testing methods are based on testing the
user interface with representative users. The
user behavior is observed and recorded.
Usually, users are required to “think aloud”
during testing in order to better understand
the difficulties in using the interactive system.
Then the evaluators are analyzing the thing
aloud protocols and extract the usability
problems. In this case, usability problems are
real, not anticipated.

It is a good practice to validate the results of
heuristic evaluation by carrying on a user
testing (Law & Hvannberg, 2002). This way
the validity of the heuristic evaluation could
be measured in terms of “false positives”, i.e.
anticipated by the heuristic evaluation but not
confirmed by wuser testing and “false
negatives”, i.e. found by user testing and
missed by heuristic evaluation.

In order to compare results, experts and users
should evaluate the same thing, i.e. perform
the same tasks set with the user interface.

2.2 Usability problem reporting

Usability problem reporting is an issue of
interest in current usability research that is
related to various aspects such as: how to
document a wusability problem, usability
evaluation workflow, problem matching,
report format, and downstream utility.

There are several approaches on documenting
a usability problem. Hvannberg and Law
(2003) proposed a comprehensive description
template based on a classification of usability
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problems (CUP). Later on, Vilbergsdottir et
al. (2006) extended the template by targeting
the need of an organization to improve the
usability of a system under development. The
augmented format consists of nine Pre-CUP
attributes and 4 Post-CUP attributes.

Cockton & Woolrych (2001) proposed a more
compact format having four main attributes:

— a short description of the problem
(headline)

— likely difficulties for the user

— specific context where the problem
occurred (the location in the interface)

— possible causes of the problem (what is
wrong in design)

The trend is to use a structured format to
document a usability problem in order to
better support the activities in the evaluation
workflow. Typically, the management of
usability problems requires the carrying out
of the following activities:

Problem extraction and recording performed
individually by each evaluator. This work

results in list of usability problems for each task.

Individual problem filtering. This work
results in a unique list of usability problems
found by an evaluator.

Collaborative problem filtering in order to
produce a unique list of usability problems.

The first step is the immediate management
of usability problem (Hvannberg et al, 2007).
It is a time consuming activity which could
benefit from a software tool.

The last two steps require an analysis that is
known as problem matching which is a
difficult and important activity (Hornbaek &
Frokjaer, 2008). Matching means to determine
if usability problems are similar or not and is
the basis for removing the duplicates. As such,
it is critical for the reliability and validity of
the evaluation results.

There are several techniques for problem
matching and Hornbaek & Frokjaer (2008)
shows that different techniques produce
different results in terms of problem grouping
and unique problems found. On another hand,
a structured usability problem template could
help evaluators to better compare individual
usability problems.

2.3 Software tools

Several software tools to assist evaluators
during the evaluation process exists.
However, most of them are targeted to
guidelines based evaluation (Vanderdonckt &
Farenc, 2000).

In a previous work we presented a web tool
for working with guidelines that are
targeting e-commerce applications (Barbu
& Pribeanu, 2009).

Reporting of wusability problems using a
software tool has several advantages: better
explanation of wusability problems, easier
entry and modification of usability problem
attributes (important given the iterative
evaluation process).

Based on a comparison between paper vs.
tool recording of usability problems,
Hvannberg et al. (2007) concluded that using
a tool may increase the effectiveness and
efficiency of usability evaluation. However
they also mentioned that the evaluators using
the tool for the first time complained about
switching back and forth between the target
application and the tool.

3. The Usability Assistant

3.1 Approach and implementation

In a previous work we presented a software
tool for the management of usability problem
that was integrated with an existing tool for
working with guidelines (Pribeanu 2009).
The heuristics set was built by adapting the
ergonomic criteria elaborated by Bastien &
Scapin (1993).

The idea of integrating a tool for working
with guidelines with a tool for usability
problem management relies on a common
function: management of ergonomic criteria
which, in our approach, are linked both to
guidelines and usability problems.

Then we tried to use it in order to record the
results of a heuristic evaluation targeting an
augmented reality based interactive system
(Iordache & Pribeanu, 2009). Although we
used an updated set of ergonomic criteria
(Bach & Scapin, 2003), we realized that the
tool is not suitable given the lack of specific
usability guidelines.
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On another hand, the heuristics are available in
a different dialog unit (a feature inherited from
the tool for working with guidelines) which
makes it less fast and straightforward to
associate a usability problem and a heuristic.

Therefore we developed an improved
version of the usability assistant whose
purpose is twofold:

— Assist evaluators during the evaluation
preparation and immediate management
of usability problems.

— Provide an additional guidance with a set
of usability guidelines that are detailing a
given heuristic.

In order to prepare the evaluation, evaluators
have to specify the set of tasks to be
performed with the target interactive system.
Also, they could prepare the set of heuristics
to be used. Although the tool is providing
with one, each evaluator could replace it with
a custom set of heuristics.

The software tool was designed in a task-
based approach to wuser interface design
(Pribeanu & Vanderdonckt, 2002). The task
model for the management of usability
problems is presented in Figure 1 using the
Concur Task Tree (CCT) notation developed
by Paterno et al. (1997).

The task model has a layered structure that is
reflecting the relationships between the main
entities in the domain model: evaluation, task
set, and usability problems. In this respect,
the user interface design is based on both the
task and domain models.

o)

[¥]

This version is intended for PC platforms
under Windows XP operating software. The
prototype is implemented in Microsoft
Access. The code is written in Access Basic.

3.2 Managing the evaluation

The dialog unit for evaluation management is
presented in Figure 2. The general layout is
reflecting the master-detail relationship
between the main entities in the domain model:
evaluation, tasks and usability problems.

E= EVALUARE H[=]

Evaluation

ARISE  Augmented Reality in School Environments
266 Utilizabilitatea aplicatiilor informatice

Evaluator  [Costin Pribeanu -

Tasks Task description

1 Scn2 Introducere Al doilea exercitiu din prima lectie cere
2 Scn2 Lectia 1 Ex1 elevilor sa plaseze 6 atomi pe tabelul
periodic. Cei 6 atomi sunt afisati in partea de

4 Scn2 Lectia 2 sus a ecranului. Tabelul periodic este plasat
5 Scn2 Lectia 3 cu fata B in sus, care nu cuprinde numele
elementelor.

Usability problems
UP 21 Sever

Tehnica de selectie dificil de utilizat.

UP 2-2 Moderat  Lista atomilor nu este vizibila in intregime pe ecran.
UP 2.3 Moderat
oderat

rectitudinea amplasarii
UP 2-5  Moderat cta iti corespunzator.

UP 2-6  Sever Lipsa feedback in timpul amplasarii bilei.

UP 2-7  Moderat  Nu exista posobilitatea reluarii plasarii unui atom.

UP 28 Moderat  Probleme create de ochelarii stereo 3D fara fir .

Selectat problema de utilizabilitate new edit | delete close

Figure 2. Management of evaluations

The command buttons at the bottom part of
the form apply for the currently selected
entity. For example, in Figure 2 the fourth
usability problem in the list is selected.
Hence pressing the ‘“new” button a new
usability problem could be introduced.

BF--B--% - OrnO-r-O-r-IB

Select evaluation  Selectuser  Displaytasks

Evaluation Tasks

Ll

T o TR, TR ), PO .

Select UP

[Pfaptay] [AddrewUP] [EditUP] [Delete UP]

ﬁ".:‘f—:;:—!!.! = ﬁ}r—f

double-click  Display UP ok

Figure 1. Task model for the management of usability problems
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Firstly, the evaluator has to select an
evaluation. A double click on the currently
selected item displays the evaluation details.
Then the evaluator selects her or his name
from the drop-down list bellow.

The corresponding task set to be evaluated is
displayed. For each task the task number and
name are shown in the list box. A click on a
task in the list displays the task description.
The evaluator could also add a new task or
edit / delete and existing one. These are the
functions that enable an evaluator to create an
evaluation task set.

Management of heuristics and usability
guidelines is performed in separate dialog
units. In Figure 3 the dialog unit for heuristics
management is presented.

[EE CRITERII ERGONOMICE (=] E3
Criteria type Criteria

Concizie

usability Recunoastere in loc de reamintire

Actiuni minimale

Densitatea informatiei

Criteria section

Ghidarea utilizatorului

Adaptabilitate si control
Management erori
Consistenta si standarde
Compatibilitate

Selected |Section new | edit | delete ‘ close |

Figure 3. Management of heuristics

We are currently using a set of 24 heuristics
(ergonomic criteria) which was built by
merging and adapting the ergonomic criteria
of Bastien & Scapin (1993) and the ten
heuristics of Jacob Nielsen (1994). The list
box in the left part of the screen is displaying
the titles (headlines) of heuristics.

The set is structured in six groups: user
guidance, workload, adaptability and control,
error management, consistency and standards,
and compatibility.

The dialog unit has a similar structure with
the previously presented one, that is
mirroring the relationship between criteria,
criteria groups and heuristics.

3.3 Editing a usability problem

In Figure 4 is presented the dialog unit for
editing a usability problem. The usability
problem description follows the guidelines of
Capra (2007).

The interactors
following the

(list boxes) are placed
natural ordering of the

evaluation task. The structure of the

presentation has two parts:

Usability problem description (left part) in a
structured format adapted after Cockton &
Woolrych (2001).

Titles of the heuristics used and the definition
of the currently selected heuristic (right part).

When a usability problem is displayed with a
double click on its title as explained in the
previous section, only the left part of the
dialog unit is shown. The right part is available
during editing in order to better assist
evaluators in the problem extraction process.

[ EDIT USABILITY PROBLEM

Grugars | digtinebie prn fermat

Grugars | distintie prin amplasare

Heuristic Feodback enodial

Seedty  [Bewr =] Ewaluator [Costin Prbeany

Figure 4. Editing a usability problem

The task name is only displayed by the
system in the upper left side.

The evaluator has to type in a meaningful
usability problem identifier. In our evaluation
approach, this is done by prefixing each UP
with the task number. We believe that giving
meaningful identifiers for tasks and usability
problems helps the further processing of
individual problem lists.

Then the evaluator is specifying the context
of use where the usability problem occurred.
The best is to specify it as a step in the
evaluation task that is describing what the
user wanted to do.

The UP description is a concise sentence
(title or headline) which is further detailed in
the list box bellow by explaining the
difficulties anticipated to be encountered by
the user.

Then the evaluator has to describe the cause
(what is wrong) and suggestions for designers.
We believe that causes and suggestions
should be recorded together given the fact
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that they are pointing to a design solution that
seems to be unusable.

The list of heuristics is displayed on the right
side of the screen. When a heuristics is
selected (click on the title) its definition is
displayed in the bottom right side of the dialog
unit. This way the evaluator could better
document the usability problem. More over,
less experienced evaluators could use this

facility to better understand usability heuristics.

The selected heuristic is associated with the
usability problem by pressing the “+” button.
More than one heuristic could be selected.
The evaluator could also delete an association
made by mistake or after individual or
collaborative filtering.

Finally, the evaluator selects the appropriate
level of severity from the drop down box.

3.4 Consulting usability guidelines

An additional facility of the usability
assistant is the consultation of usability
guidelines that are linked to a heuristic.

Currently, there are hundreds of usability
guidelines available in different public or
private collections. Most of them are targeting
the design and evaluation of e-commerce
applications, e-learning applications or public
administration web sites.

The process of guidelines collecting and
organizing is on-going and many projects
require a custom set of guidelines addressing
specific requirements.

Based on our previous experience in usability
evaluation of an educational system based on
augmented reality, it is difficult to use only a
set of heuristics (Iordache & Pribeanu, 2009).
Although we employed a more specialized
set of ergonomic criteria adapted to virtual
environments by Bach & Scapin (2003), it
was difficult to document usability problems
that are related to specific interaction
techniques. Moreover, during the evaluation
several guidelines that are specific to this
kind of platforms were proposed.

The dialog unit in Figure 5 shows the
guidelines that are associated to a
given heuristics.

Show guidelines >

<< Hide guidelines

Figure 5. Displaying a guideline set

This dialog unit is opened by pressing the
“show guidelines” button placed under the
heuristic definition in Figure 3. When the
evaluator selects a guideline its statement,
rationale and reference is displayed bellow.
The user returns to usability problem editing
by pressing the “hide guidelines” button.

This feature provides with an additional
assistance for evaluators and is good for
better understanding and learning of usability
heuristics. As such, it is useful both for
novice and experienced evaluators that are
less familiar with an application domain.

4. Conclusion and Future Work

In this paper we presented an improved
version of a wusability assistant which
provides various facilities to conduct
heuristic evaluation: definition of the tasks
set, specification of heuristics used, and
documenting of usability problems.

This tool has been developed based on
previous experience with heuristic evaluation
and guidelines-based evaluation. As such it
integrates features from two different kinds
of tools.

By enabling the specification of usability
guidelines is possible to accommodate both
individual preferences related to a preferred
set of heuristics and specific requirements of
a target interactive system.

The integration of two kinds of inspection
method is beneficial for evaluators from at
least three points of view. First, the usability
assistant is more versatile since it is not
confined to a single evaluation method.
Second, the rich functionality provides with
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more assistance during the evaluation process.
Third, the tool provides a better
understanding of usability knowledge along
the relationship between ergonomic criteria,
heuristics and guidelines. As such it is useful
for training novice evaluators.

We intend to further develop this tool by
adding functions to support the problem
matching. In this respect, the next step is to
support the individual filtering of usability
problems.
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