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1. Introduction
Software Engineering has provided the HCI community with tools and techniques for the software
design and implementation of interactive systems. Although UIMS’s, user interface toolkits, and
architectural models improve usability in their own way, they do not explicitly address evaluation.
On the other hand, HCI tools, methods, and notations are available but not incorporated into
software engineering practice. In [Coutaz 94] we discuss how HCI and software engineering may
cooperate through usability testing along the main phases of the development process. In this
position paper, we propose an initial taxonomical framework for classifying and assessing usability
methods and show how, as user interface software engineers, we are contributing to usability
testing.
2. Classification frameworks
Techniques and methods for usability testing differ widely depending on the development stage,
resources available, and the inclination and competence of the assessors.
• Theory-based tools such as GOMS [Card 83], CCT [Kieras 85], PUM [Young 90] and ICS
[Barnard 87], should be favoured in the early stages of the development process as predictive
tools. One may also resort to them as explanation tools after implementation has occurred: It is
important to detect usability problems but it is equally important to understand the causes of the
defects in order to take corrective actions.
• HCI heuristics and cognitive walkthrough are applicable once external specifications have been
produced. They are cheap to perform because they do not require actual user testing. On the
other hand, they rely on the competence of the assessors [Nielsen 90, Nielsen 92].
• Experimental approaches based on capturing behavioral data for well-targeted tests are
favoured once implementation has occurred [Siocchi 91, Hammontree 92]. Implementation
may be performed “by hand” from toolkits and application frameworks, or produced
automatically via user interface generators.
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Figure 1: An overview of HCI evaluation techniques.
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Figure 1 illustrates one general classification scheme. In Figure 2, we propose a more detailed view
of the methodological space for usability testing. This framework makes explicit the presence or
absence of the end-user, the design stage of the system development, the type of knowledge used to
perform evaluation and the type of computer support for usability testing. The first two dimensions
cover Whitefield et al.’s classification [Whitefield 91]. The type of knowledge used may be heuristic
as in usability inspection by experts or may be formal as in PUM and GOMS. Formal knowledge
may model the user(s), the user interface, the task and the environment. Computer support for
usability testing includes capturing behavioral data at various levels of abstraction (from physical
actions to system functions) and presentation of behavioral data as in DRUM [Macleod 93], critique
such as KRI [Löwgren 90], and corrective action proposals.
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Figure 2: Proposed taxonomical model.
This framework can be used as a first step towards the classification and assessment of existing
methods. In this framework, each method is modelled as a t-uple (U, S, K, A) where:
- U denotes the presence or absence of the end-user,
- S, the development stage of the system,
- K, the knowledge used,
- A, the type of computer-supported evaluation task.
Each element of the t-uple has some implications on the “usability” of the method. For example,
usage of heuristics knowledge implies the availability of at least 3 well trained evaluators [Nielsen
90]. In some development contexts, access to this type of resource would be redhibitory. Given the
value of a particular t-uple, one could make recommendations on the applicability/scope of the method
in terms of cost. Identifying the criteria for measuring cost is one possible activity that we propose for
the workshop. To do so, we may need to improve the taxonomical model by refining some of the
dimensions proposed in Figure 2.
3. Our experience in Usability Testing
Figure 3 shows the framework of our current research agenda in developing tools for usability
testing. Our tooling activity is directed at formal specifications as well as observational experiments:
from the formal description of an interactive system and a set of generic but formalized properties, a
predictive analysis tool will be able to detect usability problems. A correct specification will be used
by a user interface generator to produce an executable version of the user interface as in Adept
[Johnson 93]. In addition to adept, the code will be instrumented and plugged into a tool that
captures behavioral data. These data can then be used as input to an automatic analyser. In the next
paragraph, we motivate our choices and indicate what we have already built.
Formal notations for external specifications can be used as predictive instruments based on
theoretically motivated principles. This initiative is not new (e.g., Payne’s, Green’s, and Reisner’s
work) but must be pursued. Usage at the external specifications stage of formal notations such as
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UAN [Hartson 92], opens the way to automatic usability testing before implementation proceeds. To
illustrate the potential of the approach, we consider one example of rules drawn from our own
experience using UAN to describe the user interface of MATIS [Nigay 93], a Multimodal Air Travel
Information System: If the precondition for a task execution cannot be expressed in terms of
perceivable features, then the “observability” criteria is broken: the user is not aware that the task can
be performed. Properties such as observability, predictability, honesty, are derived from the
literature [Dix 91] as well as from our own early work in this area [Abowd 92]. In the taxonomy of
Figure 2, the predictive tool is characterized by the t-uple : <No End-User required, External
specifications of the system required, (Knowledge about the user interface, Knowledge about the
task), Computer-supported critique>.
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Figure 3: Framework of our current research agenda for usability testing. Italic denotes the expertise we have
developed or we are using to achieve the goal.

A correct specification checked through the predictive tool will be fed into a user interface generator
that will produce a user interface automatically. This prototype will be automatically instrumented
and plugged into the NEIMO observation platform. By doing so, formal specifications join the camp
of experimental approaches forming an integrated environment for engineering usability.
NEIMO is a multi-wizard generic Wizard of Oz platform that automatically digitizes and records
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behavioral data ranging from low level physical actions to high level commands performed by a
subject using a multimodal user interface [Coutaz 93, Salber 93a, Salber 93b]. Observational
experiments are unavoidable as long as predictive theories are limited in scope. Observations are
currently performed within usability laboratories. These laboratories are well equipped with analog
recording which requires time consuming analysis. The aim of NEIMO is to computerize this task by
extending the current Wizard of Oz (WOz) techniques, by automatically instrumenting user interfaces
and by providing high level critics based on formal descriptions of the intended task model and of the
user interface.
In his current state, NEIMO is characterized as <(End-User required, possibly multiple wizards),
partially running prototype, (Formal knowledge of the user interface, Formal knowledge of the task),
capture>. The goal is to extend the analysis tools towards an automatic critique. An early work, based
on formal task modelling has been developed towards this goal [Balbo 93].
4. Summary of contribution
In summary, we can contribute to the workshop in three ways:
- use the taxonomic framework of Figure 2 as a starting point for assessing evaluation methods;
- provide HCI participants of the workshop with a software engineering perspective. In particular we
favour Long’s engineering approach [Dowell 89] similar to the methodology advocated in software
quality assurance: define a quality goal and its metrics (i.e., identify criterias to assess the goal,
specify the methods to measure the criterias, document results and corrective actions).
- discuss how software tools can support usability testing.
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