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Motivation

In today’s literature there are several established methodologies available that
describe how to implement User Centered Design (UCD) in existing software
development lifecycles [5]. Most approaches contain, that evaluation activities in
UCD Processes are essential and that it is always important to check if the designed
solution meets the users' requirements and to determine whether the solution is usable
or not.

In Software Engineering (SE), evaluation activities are also fundamental, as they can
be found in many of the existing models, like in the V-Model XT [6], the Spiral
Model [1], Agile Development [2], etc. However, SE evaluation activities do not
primarily focus on validating user-centered requirements, but rather focus on
completeness and correctness of the implementation instead.

This means, user-centeredness cannot be ensured, until there is more focus laid on
user related evaluation criteria. To achieve this, integration of SE and UCD is
important at all levels or phases within the process, including the selection of
appropriate evaluation methods.

Therefore, usability engineers are confronted with the task of providing appropriate
methods (and tools for method selection) as well as user centered evaluation activities
that can be applied and integrated appropriately in a software engineering process.

Approach

The authors provide an overview of user-centered evaluation methods that are
available for different phases of a software development process, e.g. requirement
specification and software evaluation and provide means to select the appropriate
method for each phase.

The DIN EN 1SO 13407 (Human-centered design processes for interactive systems)
[4] defines four user-centered design activities: ‘Understand and specify the context
of use’, ’Specify the user and organizational requirements’, ’Produce design
Solutions’ and ‘Evaluate designs against requirements’. The first three activities
generate different types of user-centered requirements: Within the first activity,
overarching usability requirements are defined, which are measurements or metrics
that aim at the effectiveness, efficiency and satisfaction of the overall system. User
Requirements are the result of the second activity. These requirements describe
specific needs and information users need while performing a given task, e.g. details
on workflow steps that have to be performed with the system. User interface
requirements are generated as a result of the third activity and specify user interface
details of the future system from a users' perspective, e.g. the ‘Save’-button should be
one click away and no option should be more than two clicks.

According to the definition by Zimmermann and Groetzbach [7], these three different
results in terms of requirements are called ‘Usability Requirements’, ‘User
Requirements’ and “User Interface (Ul) Requirements’. They can be evaluated using
different UCD evaluation methods.



Depending on the results or requirements types, different evaluation methods are
suited best to verify the results. In addition, the choice can be based on the criteria an
evaluation method aims at. Usability can be measured with focus on criteria as
defined in DIN EN 1SO 9241-11 [3]. This international standard defines usability as
‘the extent to which a product can be used by specified users to achieve specified
goals with effectiveness, efficiency and satisfaction in a specified context of use’.
Hence, these criteria are also important when choosing an appropriate evaluation
method. That means, there are two dimensions for measuring usability, requirements
as outcomes of UCD activities on the one hand and effectiveness, efficiency and
satisfaction as usability criteria on the other.

In this paper, the authors combined these two dimensions to build a grid that classifies
the different evaluation methods, i.e. with regards to their different types of result and
the criteria of usability they measure. Usability Tests for example take place late in
the development process and can be used to evaluate if “‘User Requirements’ and “Ul
Requirements’ are met and if the users can effectively and efficient fulfil their tasks
with the designed solution. Interviews with potential end-users, however, are
conducted early in the development process and provide input for ‘User
Requirements’.

The benefit of this approach is, that evaluation methods can be chosen more precisely
based on the type of results (requirements), the relevant usability criteria and their
application within the development life cycle.

Benefit

Differentiating the evaluation methods by the types of requirements and the usability
criteria effectiveness, efficiency and satisfaction, provides a more refined view of the
system’s usability. The framework makes it easier and thus more likely that results of
all user related activities (e.g. requirements) are evaluated with end-users. It also helps
to apply the appropriate methods to obtain results pertaining to a specific usability
criterion. Its” independence of a specific UCD process model enhances its’
adaptability to different UCD approaches as well as software engineering models.
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